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> W th mild to moderate renal impairment. Patients without hypercalcaemia should also be administered an oral calcium supplement of 500 mg and 400 !U 
breast: feeding women, patients with clinically significant hypersensitivity to zoledronic acid or other bisphosphonates or any of the excipients in the ( 
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no appreciable binding to plasma proteins and does not inhibit human P450 enzymes in vitro, but no formal clinical interaction studies have been performed. 
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إعلان 


يسر إدارة الإبتعاث والتدريب بالتعاون مع إدارة التمريض بمستشفى الملك فيصل التخصصي ومركز 
الأبحاث (مؤسسة (Lele‏ أن تعلن عن رغبتها في إتاحة الفرصة للدراسة والتدريبييفي جامعة الملك 
سعود بن عبدا لعزيز للعلوم الصحية ( كلية التمريض والعلوم الطبية المساعدة ) للفتيات السعوديات 
والحصول على درجة البكالوريوس في علوم التمريض للفصل الدراسي القادم ( سبتمير 3٠١"‏ ) 


الشروط المطلوية: 

» سعودية الجنسية 

( في امتحان الثانوية العامة ( قسم علمى‎ Ar حاصلة على مجموع لايقل عن‎ o 

هالايكون قد raa‏ على تخرجها اكثر من Y‏ ستوات l‏ 

JNO لايقل مجموع المواد العلمية واللغة الانجليزية عن‎ e 

e‏ إجتياز الاختبار والمقابلة الشخصية sal!‏ من قبل ( كلية التمريض والعلوم الطبية المساعدة) 
o‏ تفرغ كامل للدراسة وان تكون MY‏ جسديا 


(مؤسسه عامة) 


e‏ طلب من المتقدمة برغبتها الانضمام والدراسة لدرجة البكالوريوس في علوم التمريض 

e‏ شهادة الثانوية العامة الأصلدة 

o‏ يشترط لمن حصلوا على الشهادة الثانوية من خارج المملكة معادلتها وتصديقها من وزارة التعليم العالى 
e.‏ $ صور duuar‏ 

DEPT‏ من مطاقة الأحوال/ريطافة العائلة 


سيتم إجراء الفحوصات الطبية لمن ads‏ الأختيار عليهم في مستشفى الملك فيصل 
التخصصي ومركز الأبحاث. وعلى من يتم قبولهم بالبرنامج التوقيع على إقرار 
بالعمل لمدة لاتقل عن سنتان فى مستشفى الملك فيصل التخصصي ومركز الابحاث بعد 
التخرج. أخر موعد لقبول الطلبات هو نهاية دوام يوم الأثنين 1 رجب 1477 الموافق 
5٠٠١1 gaga Y‏ 





تسلم جمبع الطليات الى : 
ادارة الشئون الأكاديمية والابتعاث والتدريب — الطابق الثالث 
عناية slaw!‏ / صبري البهكلي 


.\-EEYVYYV : فاكس‎ . 1- ٤٤٤۷۳۷٣ : الشؤون اإأكاديرية والتدريب تليفون‎ 
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information for authors 


The Editors of the Annals of Saudi Medicine welcome contribu- 
tions from our readers. The Annals will consider for publication 
manuscripts from any part of the world, but most particularly 
manuscripts that would be of interest to readers in the Middle 
East. We publish scientific reports on human subjects in the 
form of original articles, brief reports, case reports and letters. 
We also accept review articles, special communications and 
editorials. All submissions are subject to review by the Editorial 
Board and by referees in appropriate specialties. 


Submission of Manuscripts 

Manuscripts are received with the understanding that they are 
not under simultaneous consideration by another publication. 
lf an abstract of the work has previously been published or if 
manuscripts using the same database or relating to the same 
topic have been published or submitted by any of the authors, 
this should be disclosed. Authors who violate this requirement 
will be subject to an extended publication ban. An abstract 
published prior to a full report is not regarded as a duplicate 
publication. Accepted manuscripts may not be published else- 
where without the Annals’ permission. Manuscripts should be 
submitted online (http://mc.manuscriptcentral.com/asm), but if 
you have difficulty with online submission you may mail us an 
electronic copy of the manuscript on floppy disk or CD. To en- 
sure that peer review is double-blinded, there should be no title 
page in the file of the manuscript that is submitted online. The 
file name should not include the author's name or other iden- 
tifying text. Portions of the submission (photographs, artwork, 
etc.) may be sent by mail if necessary, but we prefer that these 
be prepared in digital form and submitted online. If you have 
difficulty, contact us by e-mail at admin @saudiannals.com 


Manuscript Preparation 

The format of the Annals of Saudi Medicine complies with 
"Uniform Requirements for Manuscripts Submitted to Bio- 
medical Journals" published by the International Committee 
of Medical Journal Editors (the widely accepted "Vancouver 
style"). See http://www.icmje.org for the latest updated ver- 
sion. Manuscripts, including tables, references, and figure 
legends, must be prepared using a word processing pro- 
gram, preferably Microsoft Word, and submitted online (http:// 
mc.manuscriptcentral.com/asm). Before submitting a manu- 
script, create an account on the manuscript central website. 
When you submit the manuscript online, a current email ad- 
dress must be provided for all authors. We publish original ar- 
ticles, review articles, mini-reviews, brief reports, case reports, 
special communications, editorials and letters. Word count lim- 
its are 2500 for brief reports, case reports, and mini-reviews, 
and 750 for letters. Generally, original articles should not ex- 
ceed 3500 words. Word count should include references.The 
number of authors should be limited to four on brief reports, 
case reports and letters. Abstract. All original articles must 
contain an abstract of not more than 250 words. The abstract 
should be divided into: Background, Patients (or Subjects) and 
Methods, Results, and Conclusion. Manuscript Format. Most 
original articles have the following format: Introduction (the 
question the paper intends to answer, what remains unknown, 
how patients could benefit from the answer); Methods (study 
design and methods, operational definitions of major variables, 
description of the patient or subject population, and laboratory 
and statistical methods); Results (pertinent findings in a logical 
sequence with tables and figures as necessary); and Discus- 
sion (conclusions based on the findings, evidence from the 
literature that supports the conclusions, conflicting evidence, 
applicability of the conclusions, limitations of the study, and 
implications for future research or clinical applications). Au- 
thors might consult recent issues of the Annals for examples 


of appropriate style and format. 

References. List references in consecutive numerical order (the 
order of citation in the manuscript, and not alphabetically). 
Once a reference is cited, all subsequent citations should be 
to the original number. All references must be cited in the text 
or tables. References to journal articles should be formatted 
in "Vancouver" style (http:/www.nlm.nih.gov/bsd/uniform_re- 
quirements.html). References to material on the internet should 
include the date of access. Manuscripts with incorrectly for- 
matted citations will be returned to the author for correction. 
The author is responsible for the accuracy and completeness 
of the references and for their correct textual citation. In-text 
reference numbers should be superscripted and placed after 
the period (not in parentheses), as at the end of this sentence.’ 
Unit of measurement. With the exception of blood pressure, 
all units of measurement and laboratory values must be ex- 
pressed in SI units; conventional units may be included par- 
enthetically. Authors are referred to Annals of Internal Medi- 
cine (1987;106[1]:114-29) for guidance in the use of SI units. 
Illustrations. Photographs, scientific graphs and other illustra- 
tions should be uploaded as separate files, not embedded in 
Microsoft Word. The format should be .TIF or .EPS at 300 dpi 
(dots per inch) or greeter resolution. Files in the .JPEG format 
(high resolution) may be acceptable if there is difficulty upload- 
ing larger files. These file saving options can be found in most 
software in the 'Save As' or 'Export' commands under the 'File' 
menu. Save original files in the event that submitted files are 
not suitable for publication. Graphs must be digitally scanned, 
if not prepared initially as an electronic file in a scientific graph- 
ing program. Simple line and bar charts are usually sufficient. If 
photographs or scientific graphs are sent by regular mail, they 
must be high-contrast, glossy, black and white prints, unniount- 
ed and untrimmed, with a preferred size between 4 x 5 inches 
and 5 x 7 inches (10 x 13 cm and 13 x 18 cm). Figure number, 
name of corresponding author, and an arrow indicating "top" 
should be typed on a gummed label and affixed to the back 
of each illustration. Slides must be marked for "front" as well 
as “top.” Written permission must accompany any photograph 
in which the subject can be identified or any illustration that 
has been previously published. AII illustrations ("figures") must 
be numbered as cited in the text in consecutive numeric order. 
For photomicrographs, the legend should include the original 
magnification and stain used. Tables.Tables should be prepared 
using the Table function in Microsoft Word. It is not necessary to 
submit tables in a separate file from the main document. Verify 
tabular statistics to make sure they tally and match data cited 
in the text. 


Responsibilities of Authors 

The authors are entirely responsible for accuracy of all state- 
ments and data (including drug dosages) contained in the man- 
uscript, accuracy of all reference information, and for obtaining 
and submitting permission from the author and publisher of 
any previously published material included in the submitted 
manuscript. The author should identify any financial support for 
the research in an acknowledgment in the manuscript. The cor- 
responding author of accepted manuscripts will receive an ed- 
ited manuscript for "final author approval.” The author should 
review this carefully, as he is responsible for all changes in his 
work, including those made in final editing. 


Informed Consent 

All manuscripts reporting the results of experimental investiga- 
tion involving human subjects should include a statement con- 
firming that informed consent was obtained from each subject 
or subject's guardian, after approval of the experimental proto- 
col by a local human ethics committee. (Revised March 2007) 
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summary of original articles 


OPHTHALMOLOGY 
Simple excision alone versus simpie excision plus 
mitomycin C in the treatment of pterygium 


Mikaniki and colleagues compared relapse rates of pterygium in 
100 patients operated on with simple excision alone with 300 pa- 
tients operated on with simple excision plus topical mitomycin C 
0.0296 eye drops four times a day for 4 days after the operation. 
After 5 years of follow-up, relapse occurred in significantly fewer 
patients in the mitomycin C group (31% vs. 196, P«0.0001). The 
mean time to recurrence was significantly longer in the mitomycin 


C group (3.83 years vs. 4.96 years, P«0.0001). 


RADIOLOGY AND SURGERY 
Biliary ascariasis: the value of ultrasound in the 
diagnosis and management 


Over 5 years, Al Absi and colleagues made a sonographic di- 
agnosis of biliary scariasis in 46 Yemeni patients. The parasites 
were present in the main bile duct in 23 patients, in the gallblad- 
der in 12 patients, in the intrahepatic duct in 6 patients, in the 
main pancreatic duct in 4 patients and as an intrahepatic asscess 
in one patient. Sixteen patients underwent surgery, 20 patients 
were treated medically and in 10 patients worms were extracted 
by endoscopic retrograde cholangiopancreatography. Follow-up 
ultrasound was effective in confirming the diagnosis and moni- 
toring management. 


ENDOCRINOLOGY 

Assessing glycemia in type 1 diabetic patients 
using a microdialysis system for continuous glucose 
monitoring 


Radman and colleagues randomized 52 type 1 diabetic patients 
on twice daily NPH and pre-meal aspart insulin into two groups, 
one which continued with the same regimen (n=26) and one that 
replaced basal insulin with glargine at bedtime (n 26). Ar the 
beginning and 4 months after randomization, 48-hour registra- 
tions were taken with a microdialysis-based continuous glucose 
monitoring device. Analysis of data from the device provided 
additional information about glycemia other than HbA 1c and 
self-monitoring of glucose, such as activity profile and time spent 
outside the normoglycemic range. 


INFECTIOUS DISEASE 
Tuberculosis treatment outcome in a tertiary care 
setting 


Bukhary and Alrajhi describe 535 cases diagnosed and treated for 
M. tuberculosis infection over a ten-year period at a major tertiary 
care hospital in Saudi Arabia. Isolated pulmonary tuberculosis 
was identified in 26.4%, extrapulmonary tuberculosis in 63.3% 
and combined pulmonary and extrapulmonary disseminations in 
10.3%. Comorbidities were noted in 52%. Immunosuppression 
was found in 3496. The cure rate was 8296. Overall mortality was 
1896 and was highest in patients with disseminated tuberculosis. 
Despite tertiary care support, complicated tuberculosis carries a 
high mortality. Earlier diagnosis and complete appropriate che- 
motherapy are essential to improve outcomes. 


PEDIATRICS 
Extreme elevation of the erythrocyte sedimentation 
rate in children 


In 2540 ESR measurements performed in children, Abbag and 
colleagues found 99 that were 2100 mm/hr. Infection was the 
most common cause of elevated ESR (49.596), followed by con- 
nective tissue diseases (26.3%), malignancy (12.1%) and renal 
diseases (8.1%). In comparison with 145 children with an ESR 
< 100 mm/hr and mild infections, mean leukocyte counts were 
higher in the patients with elevated ESR and mild infections. In 
children with connective tissue diseases in both groups, children 
with elevated ESR had signihcantly lower mean hemoglobin val- 
ues. 


OBSTETRICS AND GYNECOLOGY 
Sonographic fetal weight estimation using femoral 
length: Honarvar equation 


In 500 pregnant women at 36 weeks gestation, Firoozabadi and 
colleagues used real-time sonography to measure femoral length 
and then estimated the weight of the fetus using the Honarvar 2 
equation. The estimated fetal weight correlated significantly with 
the actual birthweight. The authors recommend the Honarvar 
equation for estimating fetal weight in Iranian fetuses. 
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Over the last 30 years, several changes have been introduced in medical education including 
the introduction of new contextualized approaches to instruction (e.g., problem-based learning 
[PBLD, the use of multimedia to enhance self-directed learning, the use of an integrated cur- 
riculum to address basic and clinical sciences, and the introduction of new formative and sum- 
mative assessment tools that match with the curriculum changes. However, several challenges 
face medical education and need to be carefully researched. The list may be long and these 
challenges may vary depending on the needs of local and international health systems, the avail- 
ability of resources, the vision of medica! leaders and how they see these challenges and their 
impact. This paper discusses a number of challenges facing medical education including the 
selection of medical students and the validity of selection tools, students’ learning skills, what 
makes a good medical curriculum, and the challenges facing a PBL curriculum. 
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(( edical education at the crossroads” 
M the title of an article published 

in the Proceedings of the Institute of 

Medicine of Chicago approximately 34 years ago by an 
American physician, Paul Rhoads.’ This challenging 
topic emerges every 20 or 30 years to stimulate leaders 
and educators to assess the direction of medical educa- 
tion, the current needs of the medical profession and 
` what medical education can do to fulfill these needs. 
Medical education is conceptualized as the complex 
process by which a medical student is changed from 
a medical school applicant to a medical school gradu- 
ate. In other words, from unknowing to knowing, from 
unskilled to skilled, from layman to professional, from 
medical student to physician.” Although these changes 
were described by Socrates more than 400 years before 
the Common Era, it is of interest to note that since 
the time Dr. Rhoads wrote his paper, several changes 
have taken place in most medical schools. For example, 
dissection of the whole cadaver used to be an essential 
component of every medical curriculum. Discipline- 
based rather than an integrated teaching approach was 
used in most schools and teaching was mainly based on 
lectures. At that time, problem-based learning (PBL) 
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was only known in two or three medical schools and 
information technology and medical informatics were 
unknown. Furthermore, the importance of role models 
in medical schools was not clearly defined. 

Medical education comprises complex processes 
including faculty selection of students, learning and 
acquiring information by medical students, teaching 
by the faculty members and governance by the educa- 
tion unit. How these processes are interrelated to form 
medical education as we know it today warrants critical 
assessment. 

The aim of this article is to address key changes and 
critical issues facing medical education including: (1) 
the selection of medical students, (2) the art of learn- 
ing, (3) what makes a good medical curriculum, and 
(4) challenges facing a PBL curriculum. A review of the 
medical literature shows that these issues are not ad- 
equately addressed. However, these issues should con- 
stitute a framework for medical educators and should 
stimulate researchers to target them. 


Selection of medical students 
At a pre-conference workshop conducted at the 


Australian and New Zealand Association for Health 
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Professional Education (ANZAME; http://www.an- 
zame.unsw.edu.au) annual conference, held in Australia 
in June 2006, the validity and reliability of the selection 
processes used in the Australian and New Zealand 
universities were addressed. The workshop covered 
different tools used in selecting graduate-entry stu- 
dents such as the Graduate-entry Medical Schools 
Admissions Test (GAMSAT; http://www.gamsat. 
acer.edu.au/) and standardized interviews. Also the 
selection of school leavers (students who do not have 
a prior university degree) by using the grade point av- 
erage (GPA), the Undergraduate Medicine and Health 
Sciences Admission Test (UMAT; http://www.acer. 
edu.au/tests/university/umat/) and standardized in- 
terviews. The workshop raised a number of questions 
such as do we have evidence that those scoring higher in 
the GAMSAT and the interview will be better practi- 
tioners? Are we selecting students who will be good for 
the course or students who will be good for the profes- 
sion and career after graduation? And what is the exact 
validity of the selection tools? 

Medical schools in the USA and the Association 
of American Medical Colleges (AAMC; http://www. 
aamc.org) have undertaken some useful research ad- 
dressing these questions. With the introduction of 
a revised Medical College Admission Test (MCAT; 
http://www.aamc.org/students/mcat/) in 1991, the 
Association of American Medical Colleges (AAMC) 
has been investigating the extent to which MCAT 
scores predict success in medical schools and how that 
could supplement the predictive power of the under- 
graduate grade point average (uGPAs). The study found 
that MCAT scores were better predictors of the United 
States Medical Licensing Examination (USMLE) Step 
scores than were uGPAs, and the combination did little 
better than MCAT scores alone? The probability of 
experiencing academic difficulty or distinction tended 
to vary with MCAT scores. MCAT scores were strong 
predictors of scores for all three Step examinations, 
particularly Step 1. The author concluded that MCAT 
scores could replace the need for uGPAs in predicting 
Step scores. Once again there is no answer to the ques- 
tion whether these results guarantee that students will 
be better practitioners after graduating. 

The question of who will be studying medicine in the 
future has recently been raised by the editor of Academic 
Medicine.* The Editor presents a case on the basis of the 
AAMC report? and argues that the cost and duration of 
a medical education could deter some potential medical 
school applicants from pursuing a career in medicine 
and these factors could affect students from families in 
lower socioeconomic groups including minority groups, 
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migrants, and aboriginal students. One of the solutions 
to this problem is to review the length of the medical 
school curriculum, which should be shortened by one 
year. Do we have evidence that teaching medicine in five 
or six academic years produces better doctors than those 
taught medicine in three or four years? The experience 
at McMaster strongly supports the notion of a three- 
year medical curriculum for graduate-entry students. 

How important is reducing the medical curriculum 
to three years instead of four or five? What is the eco- 
nomic impact of these changes? How important are 
these changes, particularly when there is a large de- 
mand and shortage in the workforce in Australia, the 
UK, USA and several other countries? What type of 
curriculum should be used as we reduce the number of 
academic years? What will be the ideal approach to se- 
lect medical students to enroll in these courses? 

Although we do not have definite answers to these 
questions and these issues were not addressed by re- 
searchers, we do need to start testing possible solutions 
and finding out what exactly makes a good graduate 
and how we can use the curriculum and undergraduate 
training effectively to assess the outcomes and the im- 
pact of these changes. Collaboration in this area is vital 
and we should learn from McMaster's expertise. 

Another important issue in this regard is the respon- 
sibility of the Faculty of Medicine towards education 
in high schools and middle years. We cannot get good 
students just by having good selection tools. We need to 
invest in students who are willing to study medicine and. 
we should share in the process of their education at an 
earlier stage. This type of partnership has been reported 
from several American universities,” Along these lines, 
over the last three years, we have undertaken a project 
with 6 schools in the eastern region of Victoria. This 
project represents a partnership between the University 
of Melbourne and six schools. The aim of the project is 
to introduce PBL in the middle years as a teaching tool 
and assess the usefulness of the project and its impact 
on students learning and staff development. 


The art of learning 

The effect of the rapid explosion of research publica- 
tions in the literature over the next 10 or 15 years is 
well described by Miser. He stated, “If physicians would 
read two articles per day out of the six million medi- 
cal articles published annually, in one year, they would 
fall 82 centuries behind in their reading? One of the 
main objectives of PBL curricula is to enhance students 
self-directed learning and construction of information. 
With the reduction in the number of lectures and the 
encouragement of students to deal with uncertainty 
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and discuss cases with no prior knowledge about case 
content, the need for self-directed learning becomes es- 
sential. However, how do we know if students are re- 
ally searching for new information and have not asked 
students from previous years to give them the learning 
issues of the cases? Some studies have reported that 
students self-study has dropped constantly in the last 
5 years following the introduction of PBL and students’ 
preparation for tutorials have been below the desired 
standards.!! For example, students tend to focus on the 
diagnosis rather than using the case as a learning ve- 
hicle. Do students really search for information? Should 
we give them the resources for each week or leave them 
to find their own resources? What evidence do we have 
that PBL curricula foster self-directed learning? Should 
we teach students how to search for new information? 

There is evidence that different students have differ- 
ent styles for learning and medical students do use a 
wide range of learning styles during the medical course." 
Understanding these needs is essential and course de- 
signers should include a wide range of teaching strat- 
egies that enables the learning needs of students e.g., 
PBL classes, seminars, lectures, computer-aided learn- 
ing resources, online-resources, clinical rounds, prac- 
tical classes, etc. It is important to consider these key 
principles as we discuss what will make students learn- 
ing more efficient; the following keys are proposed: 


Key 1: Learning is more efficient when the gaps be- 
tween theory and practice disappear. The combination 
of authentic learning and theory instruction should 
better enable students to relate theory to practice. 


Key 2: Learning is more efficient when the learning ex- 
perience has meaning to the learner and the learner is 
able to construct their new knowledge. 


Key 3: Learning is more efficient when the learner 
is able to identify their learning needs and turn their 
learning practices into an enjoyable experience. 


Key 4: Learning is more efficient when the learner re- 
ceives constructive feedback that builds them up, en- 
ables them to deepen their understanding of new con- 
cepts, helps them to identify areas of weaknesses and 
strengths in their learning, and guides them to support 
systems available to them. 


Key 5: Learning is more efficient when the learner is 


actively involved in the learning process and is moti- 
vated to share knowledge with others. 
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Key 6: Learning is more efficient when the learner is 
encouraged not just to master knowledge, use it and 
explore different aspects of new concepts, but also em- 
powered to discover things and learn how to think in 
a creative way. Ihe university should adopt a culture 
and learning environment that encourages students to 
discover new things. 


Key 7: Learning is more efficient when the learner 
is able to see the big picture and the fine details, ask 
open-ended questions, provide justification for their 
views, weigh the evidence for different hypotheses, use 
evidence-based approaches and use communication ef- 
fectively to achieve their objectives. 


The faculty needs to invest more time in supporting 
students learning. We need students to explore better 
ways of learning and supporting them on issues such 
as: How can I read a chapter from a scientific textbook? 
How can I get the best out of a lecture? How can I be- 
come an effective scribe in a PBL tutorial? How can I 
change my learning to become more strategic and deep- 
er? How can I use a reflective journal to enhance my 
skills and change my attitude? What actions do I need 
to do to achieve my goals? 

Usually the faculty spends more time on teaching 
disciplines in basic and clinical sciences, but not on stu- 
dents learning and how they can develop their self-di- 
rected learning. 


What makes a good medical curriculum? 

Is there a recipe for course designers to help them de- 
velop a good curriculum? What will make a good medi- 
cal curriculum? Many find the term “curriculum” rather 
confusing. Different people perceive a medical curricu- 
lum in different ways depending on their role, the con- 
text in which the concept is used, and their perception 
of the scope of the term "curriculum: In fact, the term 
‘curriculum’ refers to a wide range of images and char- 
acteristics rather than a narrow definition. These char- 
acteristics may include: 


+ Curriculum as a subject matter - a body of content 

to be taught. 

* Curriculum as learners experiences 

* Curriculum as goals, objectives and outcomes. 

+ Curriculum as learning culture 

* Curriculum as the individual capacity and oppor- 
tunities to participate. 

* Curriculum as a framework for key concepts and 

principles. 
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* Curriculum as skills, attitudes and competencies 
to be achieved by learners. 


Curriculum is also complemented by staff training 
and development, student support programs, evalu- 
ation and feedback, formative and summative assess- 
ment and research projects to enhance different aspects 
of medical education. 

A good curriculum focuses on main concepts. It al- 
lows students to engage in a number of activities and 
learn through case scenarios. It enables students to re- 
ceive feedback and reflect on their learning experiences. 
It also provides an opportunity for learners to enhance 
their competency in clinical skills, enables the integra- 
tion of medical humanities? and provides learners with 
keys for professional success. A good medical curricu- 
lum covers patients and community needs, and prepares 
students for the challenges they will face when they 
graduate, such as the need for continuing medical edu- 
cation, effective use of medical informatics, contribu- 
tion to professional development and the ability to pass 
medical licensing examinations and practice medicine 
in other countries. The use of clinical cases such as the 
one mentioned in this article is useful in complement- 
ing undergraduate medical curricula, particularly when 
they are written with specific educational objectives. 


Challenges facing PBL curricula 
The effect of PBL on the professional competencies of 
its graduates has recently been demonstrated”; gradu- 
ates of a PBL course considered themselves to have 
much better interpersonal skills, better competencies 
in problem solving, self-directed learning, information 
gathering, and better task supporting skills. Ihe find- 
ings of this study suggest that PBL not only affects the 
PBL-related skills and cognitive domains, but also the 
more general work-related skills chat are deemed essen- 
tial in professional practice. Two other studies are con- 
sistent with these results and have demonstrated that 
graduates of PBL schools display better interpersonal 
skills, 16 
However, a comprehensive review by Moust et al’ 

raised a number of challenges facing PBL at Maastricht 
University. Reviewing the literature shows that a num- 
ber of other researchers have raised concerns about sim- 
ilar issues.!^?? These challenges could be summarised as 
follows: 

* Students tend to deviate from PBL in the analysis 

of problems and synthesis of information or similar 

cognitive actions. They sometimes use shortcuts that 

interfere with the learning process. These changes, if 

not reversed by their tutors, have serious negative ef- 
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fects on the learning process and outcomes. 

+ Tutors in some courses move away from questions 
that challenge students’ thinking process. They replace 
them with straightforward short lectures, In these 
courses, reflections about how to proceed in analysing 
or synthesizing the information become gradually ig- 
nored. 


+ Briefing sessions and tutor guides have become less 
process-oriented and more subject-matter focused. As 
a result, the facilitation questions in the tutor guides 
have become more focused on fine detail and factual 
knowledge. These changes have affected the discussion 
in PBL tutorials and turned tutorials to question-an- 
swer sessions. Consequently, students in these courses 
have become interested in gaining a copy of the tutor 
guides rather than using the tutorial time to discuss 
key issues in the case, ask good open-ended questions 
and identify their learning issues. 


+ Assessment does not match with the PBL philosophy 
and is more focused on factual knowledge rather than 
testing understanding, cognitive skills (e.g., generating 
hypotheses, providing justification, making decisions 
on the basis of available evidence), interpersonal and 
communication skills as well as self-directed learning. 
What tools could we use in the assessment of non- 
cognitive competencies such as interpersonal skills, 
empathy, integrity and effective communication? 


+ Because of an inadequate staff-student ratio, the 
number of students in the tutorial group has increased 
in some courses to 19 students per group. This in- 
crease in the group size could adversely affect group 
dynamics, the contribution of students to the discus- 
sion, and the learning process. As a result, the process 
of hypotheses generation becomes less fluent and case 
discussion more superficial. 


These challenges necessitate proper management 
actions. Directors of medical education should be 
prepared with preventive measures. For example, they 
should introduce refresher courses covering these chal- 
lenges and hands-on facilitation skills", continuous 
mentoring of PBL tutors and providing constructive 
feedback, and use the briefing/debriefing sessions as 
an opportunity to discuss the facilitation processes, 
how tutors manage difficult situations and how they 
could enhance their facilitation skills. The use of good 
role models in PBL courses has been shown to be use- 


. ful in constructing a learning environment and should 


be encouraged by leaders in medical schools.? Medical 
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directors who have successfully introduced PBL into 
their courses should be aware of these challenges and 
should give priority to the maintenance processes and 
measures that keep teaching and tutor facilitation skills 


up-to-date and of high quality. 


Conclusion 

Although significant changes have been introduced 
to medical education in recent years in most medical 
schools, there is evidence that a number of challenges 
have not been adequately addressed, These emerging 
issues/ questions may include the validity and reliabil- 
ity of tools used in the selection of medical students. 
What evidence do we have that PBL curricula foster 
self-directed learning? What will make a good medi- 


cal curriculum? What actions should we take to ensure 
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better learning in the PBL structure? What is the use 
of good role models in teaching? What tools could we 
use in the assessment of non-cognitive competencies 
such as interpersonal skills, empathy, integrity and ef- 
fective communication? These emerging challenges are 
not answered by current medical literature and repre- 
sent gaps in our knowledge that need to be adequately 


addressed by research. 
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as a keynote speaker to address the International Congress 
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BACKGROUND: Pterygium is a common ocular disorder throughout the world. The purpose of this study was to 
evaluate the efficacy of simple excision alone with or without topical mitomycin in the treatment of pterygium. 
PATIENTS AND METHODS: This study was performed in two stages. In the first stage, from 1991 to 1994, 100 
patients (group 1) were operated on with simple excision and in the second stage, from 1995 to 1999, 300 
patients (group 2) were treated with the same procedure plus topical mitomycin (0.02% eye drops four times a 
day for 4 days after operation). All cases were followed for 5 years. The recurrence rate of pterygium in these two 
treated groups were compared. 

RESULTS: The mean age of the subjects was 49x13 years in group 1 and 47217 years in group 2. The clinical 
manifestations in these two groups were similar (P>0.05). After one year, relapse was seen in 21 cases (21%) in 
group 1 and in 3 cases (196) in group 2. After five years, 31 cases (3196) in group 1 and 3 cases (196) in group 2 
had relapse (P=0.0001). The mean time to recurrence at five years for the simple excision group was 3.83 years 
(9596 Cl: 3.48 to 4.17 years) and for simple excision plus mitomycin C was 4.96 years (9596 CI: 4.91 to 5.0 


years) (P«0.0001). 


CONCLUSION: Instillation of mitomycin C eye drops appears to be safe in the treatment of pterygium. 
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the subconjunctival tissues. It creates symptoms 
of irritation, foreign body sensation and lacrima- 
tion, cosmetic disfigurement, and functional problems 
such as reduced visual acuity, diplopia and problems 


p terygium is a common ocular surface disorder of 


fitting contact lenses. A variety of surgical procedures - 


have been desctibed, but the recurrence of pterygium 
still remains a major complication. Recurrence rates 
vaty from procedure to procedure. One of the major 
limitations of pterygium excision is the high rate of 
postoperative pterygium recurrence. The reported post- 
operative recurrence rate of pterygium excision alone 
ranges from 56% to 8996.1? Simple excision is reported 
to be associated with recurrence rates 3096 to 10096! 
and excision by the bare sclera technique has recurrence 
rates of 5% to 89%.” Even conjunctival autografting to 
cover the bare sclera is associated with recurrence rates 
of 2% to 39%,*° ‘Therefore, various adjuvant therapies 
have been used to prevent recurrence of pterygium after 
excision like irradiation, argon and excimer laser, thio- 
tepa and mitomycin C application. Various studies have 
reported the efficacy in reducing the recurrence rate fol- 
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lowing pterygium surgery.” Although the recurrence 
rate has been reduced after use of mitomycin C, there 
ate reports of serious vision-threatening complications 
following mitomycin C application.®™ In the present 
study we compared the efficacy, of simple excision ver- 
sus simple excision plus topical mitomycin C for the 
treatment of pterygium. 


PATIENTS AND METHODS 

Ihis prospective follow-up study was performed at 
the Department of Ophthalmology of Babol Medical 
University in Iran in two stages. In stage 1, from 1991 
to 1994, 100 patients were treated with simple excision 
of pterygium and in stage 2, from 1995 to 1999, 300 
patients were treated with simple excision plus mito- 
mycin C 0.02% drops four times a day for 4 days. ‘The 
demographic features and clinical manifestations of the 
patients were recorded. All cases were treated a¥ outpa- 
tients. The ethical committee approved the study and 
all the patients gave their informed consent. Anesthesia 
was established with tetracaine eye drops. At first, the 
base of the pterygium was separated from the sclera 
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and then the corneal part was isolated using blade 
number 15. After the operation, the eye was covered by 
lerramycin ophthalmic ointment. In group 2, mitomy- 
cin C eye drops 0.02% (lyophilized mitomycin mixed 
into artificial tears), one drop four times per day for 4 
days were applied after operation. Both groups were 
followed on day 7, 14, 30, and for intervals of every 6 
months for 5 years, Data were analyzed with SPSS. The 
chi square test or Fisher's exact test were used to com- 
pare categorical variables between the two groups. Time 
to recurrence for the two groups was calculated using 
the Kaplan-Meier method with differences assessed us- 
ing the log-rank test. 


RESULT 


The mean age of the patients was 49+13 years in group 
1 and 47417 years in group 2. Fifty-three patients 
(5396) in group 1, and 159 patients (5396) in group 2 
were males (‘Table 1). Pterygium in all cases in group 1 
was unilateral. Pterygium in 290 cases in group 2 was 
unilateral and in 10 cases (8 males and 2 females) was 
bilateral. All pterygium originated from the nasal side. 
Photophobia, lachrimation and foreign body sensa- 
tion were seen in all cases. Irregular strabismus was not 
seen in either groups. After treatment, all cases suffered 
from photophobia. Among 100 cases treated in group 
1, recurrence was seen in 31 (31%), but recurrence was 
seen in 3 (1%) cases treated in group 2 (P=0.0001). 
After only one year, recurrence was seen in 21 (21%) 
cases treated with simple excision versus 3 (196) treated 
with simple excision plus mitomycin C. After 5 years, 
recurrence was seen in 31% cases treated with simple 
excision but in 196 treated with simple excision plus mi- 
tomycin C (Figure 1). The mean time to recurrence at 
five years for the simple excision group was 3.83 years 
(95% CI, 3.48 to 4.17 years) and for simple excision 
plus mitomycin C was 4.96 years (9596 CI, 4.91 to 5 
years)(P«0.0001). Mitomycin C was well tolerated in 
all cases. Intraocular pressure, corneal edema, cataract 
and infection were not seen in any case. Scleral necrosis 
was seen in two elderly cases (65 and 70 years old) and 
both were treated appropriately. 


DISCUSSION 


We found that with simple excision, the recurrence rate 
was 3196 and with excision of pterygium plus mitomycin 
C, the recurrence rate was 196. In other studies, postop- 
erative application of topical mitomycin C four times a 
day for two weeks or twice a day for five days decreased 
the recurrence rates to 096 to 11%. Prospective stud- 
ies have also reported that single intraoperative scleral 
application of 0.1 mg/mL to 0.2 mg/mL mitomycin C 
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Table 1. Demographic features and clinical manifestations of the two 





groups. - 
| eis Group 1 Group 2 
| Characteristics No (%) No (%) P value 
Sex l 
Male 53 (53) 159 (53) 
Female 47 (47) 141 (47) 
Clinical manifestation 
Unilateral 100 (100) 290 (96.7) 
———————————————— —— وقلع‎ 0.054 
Bilateral 0 (0) 10 (3.3) 
Location of the lesion 
Nasal 100 (100) 300 (100) 
———————————————— —————— ا‎ 1 
Temporal 0 (0) 0 (0) 
Photophobta 100 (100) 300 (100) 1 
Lacrimation 100 (100) 300 (100) 1 
Foreign body sensation 100 (100) 300 (100) 1 
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Figure 1. Kaplan-Meier survival curve depicting the time to 
recurrence among patients treated with simple excision alone 
or simple excision with topical mitomycin in the treatment of 


pterygium. 


for 3-5 minutes reduced the recurrence rates to 3.396- 
1296.*? Mitomycin C is an antineoplastic antibiotic 
with radiomimetic properties that selectively inhibits 
DNA, RNA and protein synthesis. In the present 
study, the recurrence rate of 196 was compatible with 
the results reported in other studies, 99012191516 but rel- 
atively lower that the result (2096) reported by Gupta 
and Saxena in India.” The low recurrence rate with mi- 
tomycin C in our study may be due to the older age of 
our cases or lack of environmental factors because the 
disease is more prevalent in a dry, dusty and smoky en- 
vironment.’ However, following the pterygium surgery 
our patients were not exposed more often to environ- 
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mental irritants that might have initiated pterygium 
development. Postoperative or intraoperative applica- 
tion of mitomycin C has been associated with various 
postoperative complications.” Minor complications 
like ocular pain, photophobia, lacrimation and foreign 
body sensation are common in mitomycin C-treated 
patients as we saw in our cases. In this study, we have 
not found any serious complications in patients who re- 
ceived mitomycin C except in two cases, in which scleral 


necrosis gradually resolved. We hypothesize that single- 


drop instillation of mitomycin C at the end of surgery 
has greater penetration through the epithelium as the 
fibrin complex in the wound is not formed yet and it is 
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likely to affect the entire population of potentially “pte- 
rygium proliferating cells’. Additionally, this regimen 
is simple, quick, less toxic and independent of patient 
compliance. Whether the concentration of mitomycin 
in the eye drop and duration of the usage influence the 
outcomes of therapy or recurrence of pterygium should 
be clarified. In conclusion, mitomycin C 0.02% eye 
drops four times a day for 4 days after operation appear 
safe in the treatment of pterygium. 


We are indebted to all personnel of the Department of 
Ophthalmology. We also give special thank to. Dr. Roushan 
for his excellent comments on this manuscript. 
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BACKGROUND: Conventional methods of radiographic examination are often unsatisfactory for identifying 
worms in the biliary tract. Ultrasonography is a non-invasive, quick and safe procedure known to have diagnos- 
tic accuracy. We studied the ultrasonographic appearances of biliary ascariasis and the role of ultrasonography 
in diagnosis and management. 

METHODS: In a prospective 5-year study, a sonographic diagnosis of biliary ascariasis was made on 46 Yemeni 
patients. The diagnosis was based mainly on sonographic appearances supported by clinical and laboratory re- 
sults and proved by outcome of either surgical or medical management or spontaneous exit of worms. Follow-up 
ultrasound was performed for all patients to confirm the diagnosis and to monitor management. 

RESULTS: Parasites were present in the dilated main bile duct in 23 patients, in the gallbladder in 12 patients, 
in the intrahepatic ducts in 6 patients, in the main pancreatic duct in 4 patients and as an intrahepatic abscess 
in one patient. The characteristic appearance of Ascaris lumbricoides was as single or multiple echogenic non- 
shadowing linear or curved strips with or without echoic tubular central lines that represent the digestive tracts 
of the worm. A spaghetti-like appearance was seen in 9 patients and amorphous fragments were seen in 2 
patients. Sixteen patients underwent surgery, 20 patients were treated medically (including spontaneous exit of 
the worm in 7 patients without treatment) and in 10 patients worms were extracted by endoscopic retrograde 
cholangiopancreatography. 

CONCLUSIONS: Follow-up ultrasound was found to be effective in confirming the diagnosis and monitoring 
management. 


n endemic areas, which include Yemen, infestation relatively large number of Yemeni patients. 
with Ascaris lumbricoides is very common. It is a 


frequent cause of biliary tract diseases, which can 
be a serious public health problem in this part of the 
world.’*? Thus, early detection and treatment of this 
disease is of prime importance. The adult worm can 
migrate through the extra-hepatic biliary tree and may 
reach intra-hepatic ducts and the gallbladder causing 
biliary colic, obstruction, acute cholecystitis, acute chol- 
angitis and hepatic abscess. Ascaris is also an etiological 
factor for acute pancreatitis and the overall mortality 
rate is 3%.* Conventional methods of radiographic ex- 
amination are often unsatisfactory for identifying worms 
in the biliary tract.. Ultrasonography, as a non-invasive, 
quick and safe procedure, has been known to have diag- 
nostic accuracy in the work-up of biliary ascariasis.>” 
Our study addressed the ultrasound appearances of bil- 
iary ascariasis and the value of ultrasound in confirming 
the diagnosis and assessing management outcome in a 
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METHODS 

The study, which included 46 patients (30 female and 16 
male), was conducted between May 2000 and June 2005 
in the Kuwait University Hospital (Sanaa) and Sana'a 
Radiology Center. General abdominal sonography fo- 
cusing on the liver and biliary system was performed for 
all patients referred with acute right hypochondrial or 
epigastric pain using Siemens Sonoline 450 and Logic 
400 machines and a 3.5 MHz probe. The liver and bili- 
ary systems as well as the pancreas were scanned in lon- 
gitudinal, transverse and oblique projections while pa- 
tients were in the supine and lateral positions. Inclusion 
criteria were based on ultrasound findings suggestive 
of biliary ascariasis: straight or curved non-shadowing 
echoic cord-like structures with or without centrally 
hypoechoic tubes, the “spaghetti” sign, intrahepatic hy- 
perechoic bundles, or a rounded hyperechoic pseudotu- 
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morous mass (Table 1). In addition, a sonographic ap- 
pearance of sinuous motility or change of configuration 
of non-shadowing tube-like intrabiliary structures was 
an important inclusion diagnostic criteria. 

Follow-up ultrasound was performed at 3 successive 
intervals: one week after initial ultrasound diagnosis 
for all patients, 2 weeks after initial treatment for 39 
patients and after 2 weeks after repeated medical treat- 
ment for 3 patients. The clinical laboratory and man- 
agement data as well as ultrasound follow-up outcome 
were recorded. 'The final diagnosis was based on estab- 
lished sonographic criteria and supported by the medi- 
cal, surgical and endoscopic outcome as well as clinical 
and laboratory findings. 


RESULTS ۰ 

The ages of the 46 patients included in this study were 
between 6 to 67 years (mean and median age, 18 years). 
There were 30 females (6396) and 16 males (3796), 
including 4 women who were pregnant (3, 5, 6 and 7 
months). About 60% of the patients resided in rural 
areas. The laboratory results showed raised serum alka- 
line phosphatase in 4096 of patients, abnormal alanine 
aminotransferase in 3096, raised serum amylase in 1296, 
and leukocytosis in 9096. Ova or adult forms of Ascaris 
lumbricoides were seen in the stool of 9196 of patients. 
Each case of biliary ascariasis was clinically acute. The 
diagnosis of biliary ascariasis was established incorrectly 
in one patient owing to excessive post-sphincterotomy 
pneumobilia. In 46 cases where biliary ascariasis was 


Table 1. Distribution and appearance of hiliary ascariasis based on ultrasound findings. 





| No. of patients | % | 
Distribution 
Main bile duct 23 50.0 
Gall bladder 12 26.1 
m —n——M m e—ÍnÜnmÁ—M —— 
Common bile duct B 13.0 
OO ————————————9—wSv» tt rerrrer tri iit terete errr i irri ire) e وروم دونو‎ et wotasevvddonto 
Main pancreatic duct i 4 8.7 
agit mmn ÁQiÁ—M—YncÁnnÁAlí step "nÜ 
With right hepatic lobe abscess 1 i 2.2 
breurtébéthassessavpuasitééedteueeussót40946ceveacuntéra و شنه ه ههه سو هن ود‎ 64 besusecusopdhetansuenneusqbap (i i As N a a a ae 
Ultrasound appearance 
Straight or curved non-shadowing ! 
echogenic strips (strips sign) with or 34 ' 73.9 
without tube sign | 
Vac PR do i sserüpthtdBédReéuesr»rnhàabtreveruseusniMytuepuuavus j rbtttbhesusrenusasvpvr i UITPIDTDIPPETEPEETTTEYATI] WTirsiséppanunarie i PPPS rrr reer ire rire iti ierireiir iri there 
Spaghetti sign (aggregates of multiple i 9 196 
worms) | 
Intrahepatic hyperechoic bundles 1 2.2 
Ma mit Feo en مجم مه معدم ووو وعدم مه موسا بجوم ممه مه هم‎ 00 
Rounded hyperechoic pseudotumorous 2 44 
mass | | 
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Table 2. Clinica! presentation of biliary ascariasis. 

















Signs No. of patients % 
Recurrent biliary colic | 26 57 
Acute cholingitis 8 18 
Acute cholecystitis 3 ME MEN | 15 
Acute pancreatitis mE 4 | 8 
Liver abscess , 1 | 2 





Assaciated nausea or vomiting was seen in 90% and jaundice in 40% of patients. 


seen on ultrasound there were 23 cases with worms in 
the main bile duct and 12 cases with worms in the gall- 
bladder. There were 6 cases with worms in the common 
bile ducts as well as in intrahepatic ducts, 2 in the right 
lobe and 4 in the left lobe (Table 2). In 4 cases worms 
were seen in the main pancreatic duct and in one case 
an intrahepatic complicated abscess cavity was seen. 
Ultrasound demonstrated common bile duct dilatation, 
which measured 9 to 20 mm, in 35 cases. In 2 patients 
parasites were present in fusiform, dilated extrahepatic 
ducts that were proved at surgery to be choledochal 
cysts (Figures 1, 2) with stones. 

In 34 out of 46 patients, the ultrasound showed a 
usual appearance of one or more non-shadowing tu- 
bular structures that were either straight or coiled or 
appeared as a thick echogenic strip with à central an- 
echoic tube representing the digestive tract of the worm 
(Figures 3, 4, 5, 7, 8). In 9 patients the bile duct was 
so solidly packed with worms that no lumen was vis- 
ible, with a spaghetti-like appearance of multiple worms 
seen side by side (Figure 6). In one patient ultrasound 
showed intrahepatic hyperechoic. bundles (Figure 9a) 
and in two patients a hyperechoic, round pseudotu- 
morous mass was seen (Figure 9b, 10). Follow-up ul- 
trasound showed that these bundles were changing in 
size and appearance. Table 1 shows the distribution and 
appearance of ultrasound findings. | 

Serial follow-up ultrasound was performed to con- 
firm the diagnosis and to evaluate management out- 


.come. The first follow-up ultrasound performed for 


all patients one week after initial ultrasound diagnosis 

revealed changes in the configuration of parasites, con- - 
firming diagnosis in 32 patients. In 7 patiénts, there 
was spontaneous exits of worms from the biliary tree 
without treatment. The other 39 patients underwent 
different types of management. ‘Thirteen patients were 
treated by anthelminitic drugs and 16 patients by sur- 
gery. Worms had to be removed from the biliary system 
by endoscopic retrograde cholangiopancreatography in 
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5 dia 


Figure 1. An oblique ultrasound 
scan of a 25-year-old female patient 
demonstrating fusiform expansion of the 
common bile duct (at surgery proved to 
be a choledochal cyst), which contains 

a rather large shadowing stone with an 
associated echogenic non-shadowing 
tubular structure (with anechoic linear 
center) proximal to the stone (arrow) and 
extending to the common hepatic duct. 





Figure 3b. Follow-up of Figure 3a shows 
change in configuration of the previously 
seen worm with the appearance of an 
additional smaller one posterior to it. 





Figure 5a. A longitudinal section 
gallbladder with the worm represented as 
an echogenic, non-shadowing tube-like 
structure (strip sign). 
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Figure 2. Another female patient 
aged 16 years with fusiform expansion 
of the common bile duct containing 

a non-shadowing, echogenic tubular 
structure with an anechoic linear center 
that showed active movement during 
examination. 


Figure 4a. Ultrasound scan of a 
gallbladder of another patient showing 
two intralumenal worms. 





Figure 5b. Change in configuration of 
the worm in Figure 5a. with the worm 
folded on itself on the control scan, 
confirming the diagnosis. 
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Figure 3a. Longitudinal ultrasound 
section of a relatively distended 
gallbladder containing a long echogenic, 
non-shadowing intraluminal tubular 
structure with a central anechoic linear 
area (the “inner tube” sign), representing 
the digestive tract of the worm. 





Figure 4b. Change in the configuration 
and positioning of the worm seen in 
Figure 4a on the control ultrasound, 
confirming the diagnosis. 





Figure 6. A longitudinal scan of a 
relatively contracted gallbladder showing 
several non-shadowing, overlapped, 
tube-like worms ("spaghetti" sign). 
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we 
Figure 7a. In this patient, the gallbladder 
shows short non-shadowing hyperchoic 
curved strips that become ring-like in 
Figure 7b. 





Figure 9a. A transverse scan through 
the left hepatic lobe shows a dilated 
intrahepatic duct that is packed with 
worms, producing an amorphous 
appearance and some worms in the form 
of a bolus. 


10 patients. A second follow-up ultrasound performed 
2 weeks after treatment for all patients showed a failure 
of management in 3 patients who underwent repeated 
medical management. In those patients a third follow- 
up ultrasound was normal 2 weeks later. 


DISCUSSION 


Ascaris lumbricoides is the largest intestinal roundworm 
and the most frequent of human helminthic parasites. 
It is endemic in third world countries, including Yemen, 
where poor health standards, low socioeconomic status 
and geoclimatic conditions influence the parasite preva- 
lence in these parts of the world.'?? 

Ihe commonest extraintestinal manifestation of the 
worm is the biliary system, as it can easily gain entry 
into the common bile duct via the ampulla of Vater, 
which usually provokes biliary colic, fever, acute cholan- 
gitis and obstructive jaundice although asymptomatic 
cases are described.*^ Trans-abdominal ultrasound is a 
reliable modality for the diagnosis and post-therapeutic 
surveillance of biliary ascariasis. Several studies have 
discussed the sonographic findings of the roundworm in 





Figure 7b. The curved strips in Figure 7a 
have become ring-like. 





Figure 9b. Another transverse scan 
through the left hepatic lobe showing 

a dilated intrahepatic duct packed with 
worms in the form of a bolus. 
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Figure 8. A longitudinal section of 
the gallbladder of a 15-year-old female 
patient shows a comma-shaped worm 
that exhibits active movement during 
ultrasound examination. 





Figure 10. An ultrasound scan through 
the pancreas showing a worm bolus 

in the proximal segment of the dilated 
pancreatic duct. 


the biliary tracts and gall bladder. Common findings 
have been described by Khuroo et al.5 Linear or curvi- 
linear thick, echogenic, non-shadowing structures with 
central anechoic longitudinal tubes are typical of asca- 
riasis. The "inner tube" or the “double tube sign" implies 
the visualization of the hypoechoic alimentary canal of 
the worm. The worms are often seen as one or more 
non-shadowing, tube-like echoic structures, which may 
be straight or coiled (strip sign). Overlapping coiled or 
aggregates of worms may have an appearance like spa- 
ghetti. Dilatation of the common bile duct with or with- 
out a distended gallbladder is the next most common 
finding. However, when the lumen is packed solid with 
worms, especially if the solidity appears amorphous, 
a dilated bile duct could be missed. Intrahepatic duct 
boluses and bundles give a pseudotumorous appear- 
ance, ^^ but acute clinical features, age and socioeco- 
nomic status should give a clue to the correct diagno- 
sis. In addition, boluses should shrink. Worms in the 
gallbladder lumen are less common,’ but in our study 
they were relatively common findings. The end-on ap- 
pearance of the intraductal worm on transverse view is 
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useful to solve any doubt of diagnosis on longitudinal 
view.* In our study young women were predominantly 
affected, although young children are most affected by 
Ascaris infestation with less biliary incidence, which 
may be due to the narrowed ampulla and lumen of 
biliary channels in children. One patient was false 
positive due to extensive biliary gaseous shadowing as 
post-sphinctérotomy status. Pregnant patients may 
present with biliary parasites as seen in four cases in 
our study, and ultrasound was very helpful in their 
management. In addition, worms can complicate ex- 
isting biliary duct anomalies as seen in our study of 
two incidentally found fusiform choledochal cysts 
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(proved at surgery). About one fourth of our patients 
had associated intraductal or gallbladder stones, but 
there is evidence that biliary ascariasis causes intra- 
hepatic stones.” Serial follow-up ultrasound demon- 
strated a change in the configuration of the worms in 
the majority of our patients and was a confirmative 
diagnostic factor. In addition, follow-up ultrasound 
showed complete disappearance of the worms from 
the biliary system of all our cases at the end of man- 
agement. Thus, serial follow-up ultrasound was found 
to be very effective in confirming the diagnosis of bili- 
ary worms and has an important role in assessing their 
management outcome. 
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BACKGROUND: Continuous glucose monitoring systems can monitor moment-to-moment changes in blood 
glucose concentration, which cannot be detected by intermittent self-monitoring. Continuing monitoring sys- 
tems may lead to improved glycemic control. We evaluated a microdialysis technique for improving glycemic 
control in type 1 diabetes patients treated by different means of basal insulin substitution. 

PATIENTS AND METHODS: Fifty-two type 1 diabetic patients on twice daily NPH and pre-meal aspart insulin 
were randomized in two groups: the continuation of NPH (n=26) (group 1) or once daily glargine (n=26) (group 
2). 48-hour GlucoDay registrations were started at the beginning and after 4 months. 

RESULTS: At baseline, time spent in the euglycemic range (glucose between 3.9 and 8.0 mmol/L) was 
37.96+6.81% for the NPH group and 35.83+6.24% for the glargine group. At endpoint, time in the euglyce- 
mic range increased in both groups (51.02+7.22% and 57.29+10.27%, P«0.001 vs. before treatment for both 
groups). Time spent in the hypoglycemic range (glucose «3.9 mmol/L) was 9.98+2.57% for the first group and 
10.24+3.55% for the second group at baseline. At endpoint, time in the hypoglycemic range decreased in both 
groups (8.00::2.1396 and 6.59::2.0496, P«0.001 vs. before treatment for both groups). 

CONCLUSION: The analysis of the ClucoDay data gave us information about glycemia other than HbA1c and 
self-monitoring of blood glucose, such us a peakless activity profile and the lower percentage of time spent in 
the hypoglycemic range in the glargine-treated group. 


orldwide, the number of cases of diabetes 

mellitus is expected to increase exponen- 

tially, with current estimates suggesting an 
increase from 171 million in 2000 to 371 million suf- 
ferers by 2030. In Croatia, type 2 diabetes mellitus 
accounts for about 9096 of cases and type 1 diabetes 
mellitus for about 7%.” To prevent or delay the onset of 
microvascular complications, intensive insulin therapy 
is needed and recommended for treatment of type 1 di- 
abetes. The Diabetes Control and Complications Trial 
(DCCT) was designed to demonstrate the importance 
of intensive cate for optimal glycemic control to reduce 
the risk of developing microvascular complications. In 
broad terms, for every 196 fall in glycosylated hemoglo- 
bin (HbA1c) there is a reduction in microvascular risk 
by about 25%, irrespective of whether the patient has 


type 1 or type 2 diabetes.’ The targets for blood glucose 
control are now much clearer. There are no thresholds 
within the diabetic range of blood glucose for risk of 
microvascular complications.’ To reduce risk, the goal 
should be to achieve normal blood glucose levels. 

The assessment of blood glucose can be done in 
various ways. Continuous glucose monitoring systems 
have considerable potential for monitoring moment-to- 
moment changes in blood glucose concentration which 
cannot be detected by intermittent blood glucose self 
monitoring, and may lead to improved glycemic con- 
trol. NPH is no longer considered as only basal 
replacement insulin in type 1 diabetes because of the 
risk of nocturnal hypoglycemia.?19!! The novel recom- 
binant insulin analog insulin glargine is a modification 
of human insulin in which two arginines are added to 
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the B-chain and glycine is substituted for asparagine at 
the A21 position of the insulin molecule. These changes 
cause a shift of the isoelectric point to a neutral pH, 
precipitation at physiologic tissue pH, and increased 
hexamer stability, resulting in delayed absorption and 
a flat profile after injection, compared with the shorter 
duration of action and early peak of NPH insulin.” 
To assess glycemia in type 1 diabetics treated by two 
different basal insulin replacement options we used 
GlucoDay, a microdialysis-based continuous subcutane- 
ous glucose monitor that collects glycemia values every 
3 minutes and thus enables calculation of parameters. 


PATIENTS AND METHODS 

Ihe study was approved by the local ethics committee, 
and participants gave written informed consent. All pa- 
tients with type 1 diabetes mellitus (fasting C-peptide 
concentration > 200 pmol/L), classified according to the 
revised American Diabetes Associations guidelines, 
admitted to the Day Care Hospital of the Clinical 
Hospital Split in Croatia, during January 2005, were 
included. All 52 type 1 diabetic patients were educated 
on treatment skills and changes in their daily lifestyles 
in the course of a 5-day educational program. They 
took active part in self-monitoring, exercise, menu plan- 
ning and assessment of their own participation in the 
treatment of their disease. Initially they were treated 
with a combination of three daily doses of a fast-acting 
analogue aspart insulin pre-meal and two daily doses 
of NPH insulin. After a 5-day educational program 
in Day Care Hospital, the first 26 patients continued 
their previous insulin regimen (group 1), and other 26 
patients (group 2) were asked to replace basal insulin 
in the form of glargine at bedtime. Endocrinologists as- 
sisted patients in titrating the dose of the basal insulin to 
achieve fasting glucose values of 4.4-6.6 mmol/L, whilst 
avoiding hypoglycemia. Subjects previously using twice- 
daily NPH and randomized to receive insulin glargine 
were advised to reduce the insulin glargine dosage 1096 
compared with total NPH dosage. Endocrinologists 
titrate insulin glargine according to a treat-to-target 
algorithm.” The titration period was continued un- 
til adequate glycemic control in the endocrinologist’ s 
judgment had been achieved. Insulin glargine is a clear 
solution and is easily distinguished from NPH insulin, 
requiring an open-label design. The aspart insulin was 
used in both groups as bolus insulin during the whole 
observation period. 

From the beginning of the study and after four 
months, we used a microdialysis-based continuous 
subcutaneous glucose-monitoring device (GlucoDay, 
A. Menarini Diagnostics, Florence, Italy) in all pa- 
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tients. The microdialysis probe of the GlucoDay was 
inserted subcutaneously in the periumbilical region. 
The GlucoDay device consists of a peristaltic pump that 
pumps Dulbecco solution at a rate of 10 microL/min 
along the microdialysis fiber (0.17 mm internal diam- 
eter and 18.000 Dalton molecular weight cut-off) and 
transports the dialysate derived from the subcutaneous 
interstitial fluid to the glucose sensor, The glucose sen- 
sor (immobilized glucose oxidase) takes a glucose mea- 
surement from the dialysate every second and stores 
an average value every 3 minutes until the device is 
removed. The lag time between subcutaneous and in- 
travenous glucose values has been estimated to be less 
than 3 minutes. Before insertion of the GlucoDay de- 
vice, the sensitivity of the glucose sensor was checked in 
vitro using a standard D-glucose solution (90 mg/L), 
which gives a signal of 6 to 40 nAmp. Subcutaneous 
glucose was monitored every 3 minutes via the device. 
Blood glucose concentration was calculated from the 
data collected by the device (which measured glucose 
concentrations in the dialysate, expressed as nÀmp) by 
calibration with the capillary values 120 minutes after 
probe insertion and 10 minutes before end of monitor- 
ing. When calibrating by the capillary value, the correla- 
tion coefficient obtained was r=0.97. No complications 
at the site of implantation were observed and there were 
no complaints of discomfort associated with GlucoDay. 
In addition, because of the ability of the system to com- 
municate with a computer through an infrared port, on- 
line glucose variations were detected in real time, but 
we used the option of blind recording for patients to 
exclude any possible additional treatment intervention. 
Data collected from the patients included age (years), 
sex, body mass index (kg/m?), diabetes duration (years), 
half-day glycemic profiles of capillary blood (mmol/L), 
and HbA 1c (96). 

Capillary blood glucose levels were analyzed by the 
enzymatic colorimetric method (Glucose GOD-PAP, 
Chronolab AG, Switzerland, on Olympus chemistry 
analyzer AU 400, Japan). All blood glucose probes for 
calibration were collected and managed by a nurse to 
avoid the subjective reactions of the endocrinologists 
to the patients. HbA1c was measured by ion-exchange 
chromatography based on separating hemoglobin 
adducts according to their charge (Chronolab AG, 
Switzerland). The normal values for capillary blood 
glucose were 4.2-6.1 mmol/L (coefhcient of variation 


1.4%), and for HbA1c were 4.2-6.2% (coefficient of - 


variation 1.596). 'The evaluation of the curves obtained 
with subcutaneous glucose recording, when compared 
to measurements on venous blood performed by the 
reference laboratory system showed a correlation coef- 
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Table 1. General characteristics of the type 1 diabetic patients treated with NPH two 
times/day (group 1) and once daily glargine at bedtime (group 2). 


Sex 


Female 
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HbAIC after 4 months of treatment 


Values are expressed as means+SD. *P«0.05 for group 1 vs. group 2. 


Table 2. GiucoDay registration glucose values for the type 1 diabetic patients treated 
with NPH two times/day (group 1) and once daily glargine at bedtime (group 2) before 


and after four months of treatment. 





Time spent in the euglycemic range 
(3.9-8.0 mmol/l) (%) 


mesátthtatnsssoo»éddtàtuvuunensaaqiNt 
TPC re T RRRAADR 


Time spent in the hypoglycemic 
range (< 3.9 mmol/l) (96) 
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Values are expressed as means+SD. *P« 0.001, 4 months vs. before treatment. 
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ficient of 0.904 (1?20.817; P<0.001).The estimation 
standard error was -0.86 mmol/L and the error grid 
analysis gave values of 9796 in the A/B zone, 2.596 in 
the C zone and 0.5% in the D zone. 

The data was analyzed using SPSS for Windows 
(version 9.0, 2000). Results are expressed as the 
means tSD. Groups were compared by the t-test, with 
a two-tailed distribution and paired data. 


RESULTS 


There were no significant differences found for all base- 
line characteristics (age, duration of diabetes, BMI, 
HbA1c) as shown in Table 1. After 4 months there 
was no significant difference in BMI between the two 
groups. The duration of the study is one possible expla- 
nation for the lack of weight differences. 

When comparing the two types of treatment accord- 
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ing HbAJ1c, both groups showed a decrease in HbA1c 
(P«0.0000005 for the first group and P«0.000001 for 
the second group) (Table 1). At the end of the study, 
there was significant difference in the value of HbAIc 
between the groups (P<0.005071) (Table 1). 

The values of HbA1c were significantly decreased 
within each group and were more homogeneous after 
treatment, which is shown from the reduced values of 
the standard deviations (1.3396 to 1.0496 for group 1; 
1.4796 to 1.0896 for group 2). The biggest improvement 


was noticed in the group treated with a combination of © 


three daily doses of aspart insulin and bedtime glargine 
insulin (Figure 1 and 2). Time spent at a glucose value 
between 3.9 and 8.0 mmol/L, confirmed by GlucoDay, 
increased in both groups (Table 2). Time spent at glu- 
cose below 3.9 mmol/L, confirmed by GlucoDay, de- 
creased in both groups (Table 2). Both fiber insertion 
and the wearing of the device were well tolerated by all 
patients. 


DISCUSSION 


Studies in both pediatric and adult diabetic patients 
have conformed that intensive insulin therapy is needed 
and recommended to prevent the onset of microvascular 
diabetic complications.’ Insulin secretion is a complex 
process requiring optimal coupling between glucose 
concentrations and insulin release. Insulin secretion is 
pulsatile, with release of bursts occurring every 4 to 6 
minutes," © 

At present, there are two models of physiological 
insulin replacement in type 1 diabetes mellitus. These 
models have in common the use of a rapid-acting in- 
sulin analog at each meal combined with basal insulin 
replaced in the form of either continuous subcutaneous 
insulin infusion or glargine once a day,’*9° 

In the past, ultralente or NPH insulin was com- 

monly used to provide basal insulin concentrations.!?! 
More recently, glargine has been shown to be an effec- 
tive basal insulin preparation.” Several studies, like 
our trial, have shown that when compared with NPH 
insulin, use of glargine results in comparable or lower 
HbA1c concentrations and a lower frequency of noc- 
turnal hypoglycemia.” 22 

Variation in glucose concentrations is frustrating to 
patients with type 1 diabetes and their health care pro- 
viders.? An attempt to improve HbAIc in type 1 dia- 
betes needs to incorporate assessment of glycemic varia- 
tion, To measure glucose concentrations in two different 
basal insulin replacement options we used GlucoDay, 
which collects glycemia values every 3 minutes and thus 
enables us to calculate parameters. Continuous subcuta- 
neous glucose monitoring can provide extremely useful 
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Figure 1. Example of GlucoDay registration showing glucose values in type 1 diabetic patient on two 
daily NPH doses and aspart insulin at each meal after 4 months of treatment. 
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Figure 2. Example of a gylemic profile obtained with the GlucoDay device in type 1 diabetic patient 
on one dose of glargine and aspart insulin at each meal after 4 months of treatmerit. 


information about an individual's glucose pattern and 
flucfüations during the day, which cannot be detected 
by intermittent blood glucose self monitoring.” This 
is particularly useful for detecting overnight glycemic 
excursions in intensively insulin-treated type 1 diabetic 
patients. Achieving HbAlc targets of «7 % HbAIc 
in type 1 diabetic patients in clinical practice involves 
long-term motivation and co-operation by patients and 
healthcare providers. Continuous glucose monitoring is 
an important adjunct to the overall care of the diabetic 
patient, particularly for the Day Care Hospital. Our find- 
ings demonstrated that the GlucoDay system was associ- 
ated with little or no discomfort for the patient. It pro- 
vided important information in real time that may lead 
to therapeutic adjustments, and the patients glycemic 
control can be improved significantly. 

It must be pointed out that glargine has a peakless 


time-action profile that lasts 24 hours, whereas NPH | 


insulin has a distinct peak with a shorter duration of ac- 
tion.? Reviewing healthy subjects only, the analysis of 
within-day fluctuations of serum insulin levels shows 
that insulin glargine offers a more consistent serum level 
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compared to NPH insulin.” Insulin glargine had a flat, 
prolonged action profile, with an onset of action later 
than NPH. Additionally intersubject variability was low- 
er with insulin glargine than with human NPH insulin." 
In a comparison study, Porcellati et al., compared once 
daily insulin glargine given in the evening with multiple 
daily injections of NPH insulin and continuous subcu- 
taneous insulin infusion. The plasma glucose and insulin 
concentrations show that compared to NPH insulin, in- 
sulin glargine provided less variability in plasma glucose 
levels, without the glucose dip evident four hours after 
NPH administration. Plasma insulin levels were steady 
throughout the night, in contrast to the marked peak 
and trough associated with NPH insulin,?9?9?0 

Our study evaluated the microdialysis technique for 
improving glycemic control in type 1 diabetic patients 
with different basal insulin substitution. The availabil- 
ity of this technique may be helpful for the evaluation 
of the glucose profile in type 1 diabetic patients treated 
with different basal insulin supplementation.”** This 
method confirms that basal insulin can be effectively 
supplied with either two doses of NPH or one dose 
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of glargine. However, glargine achieved a significantly 
lower HbA1c compared with NPH in patients with 
type 1 diabetes and glycemic variability measured by 
GlucoDay was also lower with glargine than NPH. The 


analysis of the GlucoDay data demonstrated high inter- 


individual variability. This type of monitoring supplies 
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BACKGROUND: The outcome of chemotherapy for pulmonary, extrapulmonary, and disseminated tuberculosis 
is not well documented, especially in developing countries. This study assessed tuberculosis treatment outcome, 
cure-to-treatment ratio and mortality among all types of tuberculosis patients in a tertiary care setting in Saudi 
Arabia. 

METHODS: All cases diagnosed and treated for active Mycobacterium tuberculosis infection between 1991 
and 2000 were included retrospectively. Data collected included type of tuberculosis involvement, treatment 
outcome, relapse, and co-morbidities. 

RESULTS: Over a ten-year period, 535 cases of tuberculosis were diagnosed and treated. Isolated pulmonary 
tuberculosis was identified in 141 cases (26.496), extrapulmonary tuberculosis in 339 cases (63.396), and com- 
bined pulmonary and extrapulmonary disseminated involvements in 55 cases (10.396). Co-morbidities were 
noted in 277 (52%) patients. Immunosuppression was found in 181 (34%) patients. The cure rate was 82%. The 
cure-to-treatment ratio was 86% in extrapulmonary tuberculosis and 78% in pulmonary tuberculosis, and 65% 
in disseminated tuberculosis. Overall mortality was 1896. Disseminated tuberculosis had the highest mortality 
(34.9%), followed by pulmonary (21.8%), then extrapulmonary tuberculosis (13.6%). Forty-seven percent of all 
mortalities were directly related to tuberculosis. Relapse was documented in 14 out of 349 patients (4%) who 
had 24 months of follow up. 

CONCLUSION: Despite tertiary care support, complicated tuberculosis carries a high mortality. Earlier diagno- 
sis and complete appropriate chemotherapy are essential for improved outcome. 


reatment outcome serves as a tool to control 

the quality of tuberculosis treatment provided 

by the health care system.’ The global epide- 
miology of tuberculosis has been shaped in recent de- 
cades by HIV/AIDS, urbanization and poverty? In the 
year 2002, the estimated tuberculosis incidence in the 
Eastern Mediterranean region was 7%. The death rate 
from tuberculosis, including death in people infected 
with the human immunodeficiency virus type 1 (HIV- 
1) was 28 per 100 000 population, the second highest 
mortality rate after that of Africa? Mycobacterium tu- 
berculosis infection in its various forms remains a major 
cause of high morbidity and mortality among infectious 
diseases worldwide. Tuberculosis is one of the top ten 
causes of global mortality* Treatment completion for 
tuberculosis has been associated with improved patient 
survival? A successful outcome in active tuberculosis is 


Ann Saudi Med 27(3) May-June 2007  www.saudiannals.net 


influenced by establishing an early diagnosis, initiating 
appropriate therapy, and adhering to and completing 
a treatment regimen. Relapse was frequent among pa- 
tients with pulmonary tuberculosis who had received 
incomplete treatment. As relapse did not occur among 
patients who have had a full course of modern chemo- 
therapy, abolishing routine follow up was recommend- 
ed. The rate of tuberculosis relapse is low for those 
who complete the treatment irrespective of the site of 
involvement. Data on tuberculosis outcome, mortal- 
ity, and relapse are limited in immunocompromised 
patients or patients with co-morbid conditions from 
developing countries. In this study, we report treatment 
outcome and mortality and compare the cure, relapse, 
and tuberculosis-related mortality for all pulmonary, 
extrapulmonary, and disseminated involvements at a 
tertiary care center, 
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METHODS 

All cases of M. tuberculosis infection between 1991 
and 2000 were identified from the databases of the 
Section of Infectious Diseases, Infection Control, and 


the Microbiology Laboratory. The outcome of all tu- 


_ berculosis cases diagnosed and treated at King Faisal 


Specialist Hospital and Research Center was assessed 
retrospectively, This 700-bed facility is the main na- 
tional tertiary care referral center for cancer, cardiac, 
organ and bone marrow transplantation, and HIV- 
infected patients. Demographic, clinical, and outcome 
data were abstracted from medical records using a uni- 
form data collection form. Mortality data were assigned 
as tuberculosis-related (patients died on treatment due 
to tuberculosis or its complications) or unrelated (pa- 
tients died due to medical conditions other than tuber- 
culosis during or after treatment) by a single reviewing 
investigator. Cases were classified into extrapulmonary 
tuberculosis where organs other than the lungs were in- 
volved by M. tuberculosis. If the lungs were also actively 
involved as evidenced clinically, radiologically, or micro- 
biologically, the condition was considered disseminated 
tuberculosis. Isolated pulmonary tuberculosis was con- 
sidered if patients had evidence of tuberculosis involv- 
ing the lungs only. All treatment courses were based on 
the guidelines of the National ‘Tuberculosis Program, 
using four drugs. For pulmonary tuberculosis in immu- 
nocompetent patients, duration was for six months. For 
extrapulmonary tuberculosis in immunocompromised 
hosts, duration was extended to one year. 

Terms used in this report are defined as follows: 

Treatment completion: record of treatment course 
completion was noted. 

Defaulters: record of loss of follow up, but no re- 
cord of treatment completion elsewhere. 

Transferred cases: transferred to another center but 
no treatment results available. 

. Cure: record of cure after treatment completion, 
based on clinical, radiological, and microbio- 
logical evidence. 

Relapse: defined as re-treatment within 24 months 
after completing the initial first course of tu- 
berculosis chemotherapy due to confirmed 
persistent disease clinically or microbiologi- 
cally. 

Epi Info Version 6.04 (Centers for Disease Control 
and Prevention, Atlanta, GA and World Health 
Organization, Geneva, Switzerland) was used for 
data entry. Statistical analysis was performed using 
the Statistica Software Package Version 5.0 (StatSoft, 
Tulsa, OK). The Student's t test was used to calculate 
continuous variables, and the chi-square or Fisher's ex- 
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act test was used for proportions. All reported P values 
are two-tailed and a value of 0.05 was considered sig- 
nificant. 


RESULTS 

Over the study period, 535 cases of tuberculosis were 
diagnosed and treated. Isolated pulmonary tuberculo- 
sis was identified in 141 cases (26.496), extrapulmonary 
tuberculosis in 339 cases (63.396), and both pulmonary 
and extrapulmonary disseminated involvements in 55 
cases (10.396). Table 1 summarizes the baseline data 
of all patients. All patients bad microbiological and/or 
histopathological confirmation of tuberculosis except 


for 22 patients (496) who were classified as having tu- 


berculosis based on clinical judgment and a favorable 
response to tuberculosis chemotherapy. Diagnosis was 
significantly delayed in patients with extrapulmonary tu- 
berculosis compared with patients with isolated pulmo- 
nary tuberculosis (7 weeks versus 4.3 weeks, P=0.003). 
Outcome data are summarized in Table 2. Follow-up, 
treatment, and outcome data were available for 401 pa- 
tients (75%). Of the 535 patients, care was transferred 
to other health care facilities in 57 cases (10.6%) and 77 
patients (14.4%) defaulted. Co-morbidities were noted 
in 277 patients (52%). The commonest was intentional 
immunosuppression therapy for organ transplantation, 
autoimmune diseases or neoplasia, which were noted in 
181 (65.396). 

The overall cure rate for all tuberculosis cases that 
had follow-up data and completed treatment was 
329/401 (82%). The cure-to-treatment ratio was 
79/101 (78%), 222/257 (86%), and 28/43 (65%) in 
the pulmonary, extrapulmonary, and disseminated. tu- 
berculosis cases, respectively. Relapse was noted in 14 
of 329 patients (4%) who had 24 months of follow up 
(pulmonary tuberculosis, 4.7%; extrapulmonary, 3.4%; 
and disseminated tuberculosis, 6.3%). Overall mortal- 
ity was 72 of 401 (18%). The mortality rate in pulmo- 
nary tuberculosis was 22/101(21.8%), extrapulmonary, 
35/257 (13.6%), and disseminated tuberculosis, 15/43 
(34.9%). Mortality was directly related to tuberculosis 
in 34 patients (47%). The distribution of tuberculosis 
mortality for various forms of tuberculosis is presented 


in Table 3. 


DISCUSSION 

Although completion of treatment for active cases of 
tuberculosis is the most important priority for tuber- 
culosis control programs, reporting treatment success 
rate, mortality, and relapse should also be highlighted. 
The National Tuberculosis Program (NTP) targets 


and sets a cure rate of more than 85% of detected 
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Table 1. Baseline data on the study population. 
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Table 2. Tuberculosis outcome in a tertiary care hospital. 
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Table 3. Tuberculosis-related and -unrelated deaths among cases with 24 months of follow up. 
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Data are number of patients and percentage. 


new cases of sputum smeat-positive tuberculosis. Ihe 
NTP emphasizes curing as many patients as possible 
to reduce transmission of M. tuberculosis infection. A 
cure rate of at least 8596 will decrease immediately the 
prevalence and the rate of transmission. The incidence 
will decrease gradually and there will be less acquired 
drug resistance. This in turn makes future treatment 
of tuberculosis easier and more affordable. Detecting 
the rate of defaulters will estimate roughly the threat 
of spreading resistant strains of mycobacteria, In this 
study, 52 of 196 patients (2796) who were potentially 
infectious (with pulmonary and disseminated type) 
had no reportable outcome. The majority of them de- 
faulted treatment. We are reporting rates of cüre less 
than the 8596 that is recommended by World Health 
Organization, even when transferred cases and default- 
ers were excluded. The cure-to-treatment ratio was 7896 
in the pulmonary and 6596 in the disseminated type of 
infection. 
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The overall treatment success rate of all tuberculosis 
cases diagnosed between 1993 and 1999 from a tertiary 
care hospital in the western region of our country with 
a high prevalence of tuberculosis was 69.4% when pa- 
tients who were lost to follow-up were excluded.” Such 
data are not only reflective of the tuberculosis treatment 
and control program, but also the competence of the 
health care system in identifying these cases, instituting 
appropriate treatment and successfully completing the 
course of chemotherapy. 

The considerably high mortality rate among study 
cases may be related to the high population of patients 
with severe co-morbid illnesses in whom the diagnosis 
was delayed. It indicates the significant impact of the 
disease in severely ill patients, or those who are requir- 
ing corticosteroids. Such settings are associated with 
high mortality rates and low treatment success rates," 
This hospital has been serving a large population of pa- 


tients with immunocompromised conditions as a refer- 
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ral hospital, transplantation, hematology/oncology and 
HIV treatment center. In fact, the study institute has 
been managing more extrapulmonary tuberculosis since 
its early days." Worldwide, the case-fatality rate of 
smear-positive pulmonary tuberculosis among persons 
on treatment is 3.8%.” There are limited data reporting 
treatment completion from the developing countries. 
The mortality among patients with pulmonary tubercu- 
losis in a teaching hospital in Ghana was associated with 
increased age and more prolonged symptom duration 
prior to therapy," In the year 2000, WHO surveillance 
of tuberculosis treatment in Europe recorded a success- 
ful outcome rate of 77%." The tuberculosis treatment 
outcome in England in a district with high prevalence of 
disease was 88% for the cure-to-treatment completion 
ratio, 12% mortality, and a 1% relapse rate among 205 
definite cases of pulmonary tuberculosis.'? Multidrug- 
resistant tuberculosis (MDR-TB) was inversely associ- 
ated with a successful outcome." In a referral hospital 
from Turkey, the tuberculosis treatment success rate 
between 1997 to 1999 was 71.9%. Failure was encoun- 
tered mainly among patients with rifampicin resistance 
and MDR-TB.” In our country outcome has never 
been reported on a large scale, including mortality and 
relapse. The future tracking of indicators of patient care 
such as delayed diagnosis and overall tuberculosis-relat- 
ed mortality rate may offer better efficiency in resource 
utilization, special care for high-risk patients and aid in 
the conduct of clinical trials. | 
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BACKGROUND: Extreme elevation the of erythrocyte sedimentation rate (ESR=100 mm/hour) is usually associ- 
ated with significant diseases. This study was performed to assess its significance in pediatric patients seen in 
Aseer Central Hospital. 

METHODS: All ESRs performed for children between September 2001 and December 2002 were reviewed. The 
medical records of those with an ESRZ100 mm/hr (group 1) were reviewed for age, sex, diagnosis, ESR value, 
hemoglobin (Hgb) value and leukocyte counts. The diagnoses were divided into seven categories: malignancy, 
connective tissue diseases (CTDs), tropical infections, mild infections, severe infections, renal diseases and 
miscellaneous. One hundred forty-five patients with an ESR<100 mm/hr (group 2) were randomly selected for 
comparison. l 
RESULTS: Of 2540 ESRs, 99 were 2100 mm/hr (3.9%). There were 54 males and 45 females and the mean age 
was 72+48.2 months. Infection was the most common cause (49.5%), followed by CTDs (26.396), malignancy 
(12.196) and renal diseases (8.196). Malignancy was associated with the lowest Hgb value (8.2 g/dL). A compari- 
son between group 1 and group 2 considering each diagnostic category separately showed that group 1 patients 
with mild infections had significantly higher mean leukocyte counts and that group 1 patients with CTDs had 
significantly lower Hgb values than group 2 patients with the same diagnoses, but there were no significant dif- 
ferences between the other diagnostic categories. 

CONCLUSION: The most common cause of extreme elevation of ESR is infection. This extreme elevation may 


be used as a sickness index, but not as a screening tool for any disease. 


he erythtocyte sedimentation rate (ESR) is one 

of the oldest commonly used laboratory inves- 

tigations. It is simple, inexpensive and useful, 
and its elevation is commonly used as an indicater of 
certain underlying diseases such as infections, inflam- 
mations and malignancies, and to monitor the progress 
and response to therapy. ESR refers to the rate of fall of 
red blood cells (RBCs) suspended in plasma. It depends 
upon the difference in specific gravity between RBCs 
and plasma, but it is influenced greatly by the extent to 
which the RBCs form rouleaux, which sediment rap- 
idly. Rouleaux formation and RBC clumping are greatly 
enhanced by acute-phase reactants in plasma, e.g. fi- 
brinogen, haptoglobin, ceruloplasmin, a1 acid-glyco- 
protein, and C-reactive protein. It is also increased by 
immunoglobulins, but is decreased by albumin. RBC 
intrinsic factors may affect sedimentation; for example, 
sickle cells and spherocytes sediment slowly, while large 
RBCs (macrocytes) sediment rapidly. Hyperviscosity, 
polycythemia and extreme leukocytosis decrease sedi- 
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mentation while anemia (unopposed by RBC abnor- 
mality) enhances sedimentation. Therefore, high ESR 
is found in conditions that elevate fibrinogen level such 
as infections, inflammatory diseases, collagen vascular 
diseases, malignancies (particularly if there is tissue de- 
generation or metastases), end-stage renal diseases and 
pregnancy. Hypoalbuminemia (e.g. associated with ne- 
phrotic syndrome) elevates the ESR. It is also elevated 
in conditions that cause immunoglobulinemia, e.g, mul- 
tiple myeloma. Extreme elevation of ESR (defined as a 
tate > 100 mm/hour) is often associated with serious 
diseases. This study was performed to address the 
frequency of extreme elevation of ESR and to ascertain 
the causes of this extreme elevation in pediatric patients 
seen at Áseer Central Hospital. 


METHODS 

Laboratory records of ESR of children up to 13 years 
of age, performed in Aseer Central Hospital between 
September 2001 and December 2002, were reviewed. 
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The medical records of those children whose ESR was 
2100 mm/hr were reviewed and the following variables 
were obtained : age, sex, diagnosis, ESR value, hemoglo- 
bin value (Hgb), and leukocyte (WBC) count. 

The patients were divided into seven diagnostic cat- 
egoties: malignancy, connective tissue diseases, tropical 
infections, mild infections, severe infections, renal dis- 
eases and miscellaneous diseases. Infection was con- 
sidered severe if it was invasive, e.g., septicemia, men- 
ingitis, osteomyelitis, septic arthritis, lobar pneumonia, 
extensive bilateral bacterial bronchopneumonia and 
pyelonephritis; also, infections associated with hemo- 
dynamic instability were considered severe. Statistical 
analysis was performed using one-way analysis of vari- 
ance. lo make a comparison between patients with 
ESR2100 mm/hr (group 1) and those with ESR<100 
mm/hr within the same diagnostic categories, a group 
of 145 patients with ESR <100 mm/hr (group 2) were 
randomly selected and divided into the same diagnos- 
tic categories and the same variables (age, sex, Hgb 
value and WBC count) were obtained for the analysis. 
The ESR was performed using a modified Westergren 
technique using EDTA anticoagulated whole blood. 


Readings were taken after one-hour incubation. 


RESULTS 

During the study period, 2540 children had their ESR 
measured; 99 (3.9%) of them had an ESR of 2100 
mm/hr. There were no statistically significant differ- 
ences between group 1 and group 2 in sex, age or WBC 
count (Table 1), The mean Hgb value in group 1 was 
lower than that in group 2; although this difference was 
statistically significant, it is of little significance clini- 
cally. The mean ESR in those with extreme elevation 
(group 1) was 118+13 mm/hour (the highest reading 
was 150 mm/hour); the mean ESR in group 2 (ESR 
«100 mm/hour) was 30.6424 mm/hour. The most 
common cause of extremely high ESR was infection, 
found in 49 patients (49.5%). The most common infec- 


Table 1. Sex, age, WBC and Hgb values in patients with and without extremely elevated ESR. 









ERYTHROCYTE SEDIMENTATION RATE 


tions were lung infections (pneumonia, bronchiectasis 
and empyema), occurring in 12 patients, followed by 
meningitis and septic arthritis in 7 patients each; osteo- 
myelitis in 6 patients; malaria in 5 patients; mild viral 
infections in 4; visceral leishmaniasis in 2 and brucel- 
losis in 1. Connective tissue diseases were the second 
most common cause of extremely high ESR, found in 
26 patients (26.396). The most common of the connec- 
tive tissue diseases in this series was acute theumatic 
fever, encountered in 19 patients, followed by juvenile 
rheumatoid arthritis and Kawasaki disease in 2 pa- 
tients each. Systemic lupus erythematosus occurred 
in 1 patient only. The third leading cause of extremely 
high ESR was malignancy, which occurred in 12 pa- 
tients (12.196) and included leukemias in 8 patients and 
lymphoma and neuroblastoma in 2 patients each. The 
fourth cause of extremely high ESR was renal diseases, 
occurring in 8 patients (8.1%) arid including post-strep- 
tococcal glomerulonephritis and nephrotic syndrome in 
3 patients each and uremia in 2 patients. 

A comparison between the diagnostic categories in 
patients with ESR2100 mm/hour (group 1) showed 
that the mean Hgb value in patients with malignancy 
was 8.2+3.5 g/dL, which is significantly lower than 
the mean Hgb value in the other categories (P—0.034). 
Among patients with infections, those with tropical 
infections (malaria and leishmaniasis) had a mean 
Hgb value 8.6+1.9 g/dL, which is significantly low- 
er than in those with other infections. There was 
no significant difference in the mean WBC count 
between the various diagnostic groups. Table 2 shows 
the number and percentage of patients in the various 
diagnostic categories. Group 1 patients with mild in- 
fections had a significantly higher mean WBC count 
than group 2 patients with mild infections (Table 3). 
Group 1 patients with connective tissue diseases had 
a significantly lower mean Hgb value than group 2 pa- 
tients with connective tissue diseases (‘Table 3). There 
were no other significant differences between the two 
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groups. 


DISCUSSION 

Extreme elevation of ESR (2100mm/hour) in chil- 
dren is alarming and should be considered a sign of a 
significant underlying disease. Ihe frequency of this 
extreme elevation in our pediatric patient population 
(3.996) was comparable to that reported previously in 
other pediatric series (4.9%), and adult series (2.5%, 
3%,’ 4.296*), but lower than that reported from tropical 
areas (12965). Infection was the most common cause of 
extreme elevation of ESR, accounting for 5196 of the 
cases, which is similar to the findings in other pediatric 
series (55.8967), and adult series (33%*, 44.2961, 45.5965). 
Infection is the leading cause both in series from tropi- 
cal regions^?^ and from non-tropical regions.^* The 
most common infection was pulmonary infections, ac- 
counting for 2496 of all infections in this study, which is 
similar to the findings in other studies.?^^* The second 
most common infection was meningitis, accounting 
for 1496 of infections. Although malaria, leishmani- 
asis and brucellosis are common in our region, they ac- 
counted only for five, two and one of the patients with 
ESR2100 mm/hour, respectively. Reports from tropi- 
cal areas!^* suggest that these common infections are 
not among the common causes of extreme elevation of 
ESR. Pulmonary tuberculosis, which is one of the most 
common causes of pneumonia associated with this ex- 
treme elevation in some tropical areas where HIV in- 
fection is common, was not encountered in the present 
study. Connective tissue diseases were the second most 
common diagnostic category causing extreme elevation 
of ESR, and rheumatic fever was the most common dis- 
ease among this category; this is similar to the findings 
of other studies reporting on children? and adults.! In 
areas where both rheumatic fever and brucella arthritis 
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are common, an ESRZ 100 mm/hour may favor the di- 
agnosis of rheumatic fever arthritis; this is particularly 
helpful in patients presenting with arthritis as a sole 
major feature. Malignancy was the third most common 
cause of ESR>100 mm/hour. Although malignancy 
was reported to be the most common cause in a very 
early study (58% of cases), subsequent studies have 
shown this to be the third leading cause.’** The pres- 
ent study is in concert with the latter finding; it also 
suggests that leukemia is the leading neoplastic disease 
causing extreme elevation of ESR in children as was 
shown in earlier series.” In adults, solid tumors such 
as bronchogenic carcinoma, hepatocellular carcinoma, 
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ated with metastasis;* however, ESR should not be used 
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Renal failure, nephrotic syndrome and glomeru- 
lonephritis are frequent causes of extreme elevation 
of ESR, and therefore the latter may not be a useful 
indicator of infections commonly encountered with 
these diseases (for example, peritonitis and catheter 
infections). Infections, malignancy, connective tissue 
diseases and uremia are known to increase fibrinogen 
level and cause anemia and these in turn may elevate the 
ESR. However, the mere finding of extreme elevation 
of ESR should not trigger lists of advanced and invasive 
investigations searching for some of these diseases, as 
the clinical scenario at hand should dictate further in- 
vestigations. In conclusion, extreme elevation of ESR is 
uncommon in the pediatric age group and is most com- 
monly associated with infection. Extreme elevation of 
ESR in children may be used as a sickness index, but 
not as a screening tool for diseases. 
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BACKGROUND: Fetal growth is the result of interactions between various factors and can be estimated by ul- 
trasonic measurements. Fetal femur length is a scale for estimating the fetal weight in individual races because 
fetal growth patterns differ among different races. 

SUBJECTS AND METHODS: This was a prospective study involving 500 pregnant women at 36 weeks of gesta- 
tional age. Real-time sonography was done to measure the femoral length and then the weight of the fetus was 
estimated by the Honarvar 2 equation. The correlation between estimated fetal weight (EFW) and real weight 
was tested by Pearson correlation coefficient and relationships with the age and BMI of the mother, the sex of 
the neonate and parity were tested by multiple regression. 

RESULTS: EFW by the Honarvar 2 equation correlated significantly with the actual birthweight. Therefore, this 
equation is valid for fetal weight estimation. It also does not depend on the age and BMI of the mother, sex of 
neonate, or parity. 

CONCLUSION: Ethnicity potentially plays an important role in the fetal weight estimation. The Honarvar for- 


: mula produced the best estimate of the actual birthweight for Iranian fetuses, and its use is recommended. 


he birthweight is an important factor in the 

outcome of a pregnancy. It is well known that 

prenatal morbidity and mortality increase in 
abnormal birthweight range fetuses. They also have 
poor developmental outcomes. In addition, marked 
birth traumas have been increased in macrosomic in- 
fants? The accurate antenatal measurement of fetal 
weight is very important. It gives useful information for 
fetal growth assessment, information that could help to 
decide the time of delivery, the need for specific obstet- 
rical intervention and delivery at an equipped center? 

At present, two-dimensional ultrasonography is the 
most widely accepted method to estimate fetal weight. 
Ihis method has been used for more than three de- 
cades, and is the most extensively studied modality of 
birthweight estimation.’ It has good validity in clinical 
applications.’ 

Most of the fetal weight estimation models have 
been derived from data from Western populations.$? 
Ethnicity and secular changes have been known to af- 
fect birth weight.!? Thus, birthweight models derived 
from one ethnic population and applied in another 


locality, without the validation of clinical applicability, 
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might result in wrong estimations.” It has been dem- 
onstrated that birthweight standards change over time, 
and therefore, it is necessary to regularly revalidate a 
model in a population. Honarvar published a model for 
ultrasonic fetal weight estimation in Iran. He believes 
that fetal femoral length illustrates fetal growth accu- 
rately.^ Femoral length was used in a few other stud- 
ies to determine fetal growth, which was a significant 
marker. The aim of this study was to test the valid- 
ity of the Honarvar equation using ultrasonic femoral 
length measurement of Iranian fetuses collected in a 
Yazd gynecology and obstetric clinic. 


SUBJECTS AND METHODS 

This was a prospective observational study, conducted 
in an obstetric clinic, Shahid Sadoughi Hospital, Yazd, 
Iran. Five hundred pregnant Iranian women were ex- 
amined at 36 weeks of pregnancy by ultrasonography. 
The subjects were invited to participate in this study 
when they attended the antenatal ward. The inclusion 
criteria were Iranian ethnic origin, singleton pregnancy, 
36-weeks pregnancy and regular menstrual cycles be- 
fore pregnancy. Exclusion criteria were past history of 
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diabetes mellitus, chronic hypertension and previous 
stillbirth or fetal anomaly, and use of oral contracep- 
tive pills during the last 3 months before pregnancy. 
Pregnancies that were complicated by congenital ab- 
normalities were excluded from the validation study. 
Written consent was obtained from the participants 
and the study protocol was approved by the research 
committee at Yazd Shahid Sadoughi Medical Sciences 
University. The ultrasound examinations were specifi- 
cally arranged for this study and fetal biometric mea- 
surements were performed on all subjects according to 
the Honarvar formula. Fetal weight was estimated ac- 
cording to femoral length (FL) at 36 weeks of pregnan- 
cy and compared to the weight of neonates immediately 
after birth. The neonates were weighed using a digital 
baby scale with a standard deviation of +10 g. FL was 
measured by the O'Brien method? (from the proximal 
to the distal metaphysic), three times and the mean of 
the measured length taken as the FL. All measurements 
were done by one gynecologist using real time linear-ar- 
ray and convex sonography with a transducer with 3.5 
MHz power. 

The Honarvar 2 equation was used to estimate fetal 
weight according to: 


EFW (kg) = 0.042 FL?(cm) + 0.32 FL - 1.36 
SD ~ +8 


The weights of all neonates were measured immedi- 


ately after birth and compared with the EFW. 
The correlation was tested between the EFW and 
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AW = 142.61 + 0.95 x ERW 
R-square = 0.97 
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Figure 1. Correlation between estimated fetal weight (EFW) and actual 
birthweight (AW) (linear regression with 95% prediction interval). 
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actual weight according to the sex of the neonate, parity, 
mother's age and body mass index (BMI) by the Pearson 
correlation coefficient. The mean estimated and actual 
fetal weights were compared in boys and girls and they 
were tested by Students t test. In addition, both mean 
weights were compared according to parity (0, 1, 2, 3, > 
4), mother's age (15-25, 26-35, 236 years) and mother's 
BMI (x18.5, 18.51-24.9, 25-29.9, 230). Significant re- 
lationships were tested by Student's t test. The effect of 
the sex of the fetus, parity, mother's age and BMI on 
the predicted fetus weight was tested by multiple linear 
regression using stepwise technique. 


RESULTS 

The weight of the fetus was estimated by the Honarvar 
2 formula according to FL and then compared with the 
weight immediately after birth. The mean (+SD) esti- 
mated weight was 3188.17 (+414.88) g and the mean 
weight measured immediately after birth was 3147.62 
(+433) g. Estimated fetal weight by the Honarvar 2 
equation significantly correlated with actual weight 
(P=0.001, r=0.983). Therefore this equation is valid 
for EFW (Figure 1). 

The mean of the EFW and actual weight was com- 
pared by the gender of fetuses (Table 1) and there were 
no significant differences between EFW and the actual | 
weight in male and female fetuses, indicating that sex ` 
of the fetus has no effect on EFW using the Honarvar 
equation. In addition, the mean of the EFW and actual 
weight of the neonate according to parity showed that 
differences were not significant, which means weight 
estimated using this formula are not affected by parity 
(Table 2). The mean of the EFW and actual weight was 
compared according to the age (Table 3) and BMI of 
mothers. The mean age was 24 years (15 to 45 years). 
There were no significant differences between the esti- 
mated and actual weights according to age and BMI of 
mothers, meaning that the age and BMI of the mother 
have no effect on the estimated weight. 

To examine. the effect of the sex of fetuses, parity, 
mother's age and BMI on the predicted fetus weight, a 
multiple linear regression using stepwise technique was 
applied. No significant colinearity was found between 
independent variables in the model so the predictive 
ability of the estimated fetus weight on the actual fetus 
weight is independent of other factors. A multiple re- 
gression coefficient of 0.95 was obtained in the model. 
This significant linear association was confirmed by the 
related scatterplot as seen Figure 1 (P=0.001). 


Ann Saudi Med 27(3) May-June 2007 www.kfshre.edu.sa/annals 


FETAL WEIGHT ESTIMATION 


Table 1. Estimated fetal weight and actual birthweight by fetus gender. 





No signficant differences in estimated fetal weight or actual birthweight. 


Table 2. Estimated fetal weight and actual birthweight by parity. 


3134.1+408.9 


| Parity | N | Percéntage | Mean {+SD) estimated weight | Mean (+SD) actual birth weight | 
| ull | i 


0 | 88, — 3108 7 3201.44381.4 
P e 
“in STS 
DCN CRÉÉE E 
Total — 500 , 10 | 3188.2+414.9 


No signficant differences in estimated fetal weight or actual birthweight. 
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| 3172.7+398.7 
| 3147.62433.1 


Table 3. Estimated fetal weight and actual birthweight by mother's age. 





Mother's age | N | Percentage 





| Mean (4SD) estimated weight | 


15—24 : 229 1 45.8 i 3185.6+418.8 | 3148.5+464.3 
e | ic SUCHE NONE CC ee IU 7 CEU HR 
DT "T VM rere ae T | aaa s Ge 
Sum ! 500 ' 100 3188.2+414.9 ; 3147.6433 





No signficant differences in estimated fetal weight or actual birthweight. 


DISCUSSION 

Estimation of fetal birthweight gives useful information 
about fetal growth, which helps determine the viabil- 
ity of the fetus or its chances of survival as well as the 
time and type of delivery. The few models used for the 
estimation of the fetal weight depend on ethnicity and 
regional differences in growth patterns??? However, 
Raman et al believed that ethnicity did not affect growth 
pattern. ? Honarvar established a model for Iranian 
ethnicity, which we validated in the present study. The 
weight estimated by this equation was significantly near 
to the actual weight. This model is simple and only re- 
quires the FL of the fetus, while others need more than 
one measure. In addition, FL has been shown to be as 
accurate as biparietal diameter in estimating gestational 
age.??? The normal ultrasonic fetal femur length curve 
of one population is unsuitable and inappropriate for 
another population." Racial differences are due to ge- 
netic factors differences in the environment or social 
conditions are not relevant.? 
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The results of this study showed that there is no sig- 
nificant relationship between the sex of the neonate and 
estimated fetal weight. No effect of gender was noted 
on the growth of FL, therefore, this formula is not af- 
fected by the gender of the neonate and determination 
of the sex of the neonate is not important in assessing 
uteral growth, !??? 

No differences in EFW were noted by parity of 
the mother, which is confirmed by other studies. 
However, parity affected the limb length of Indian 
fetuses. Ihe fetuses of multiparas have limb lengths 
significantly smaller than the fetuses of primiparas, 
but the rate of growth was not affected." Neonates 
of Malaysian, Chinese and Indian multiparas mothers 
were heavier than those of primiparas mothers." 

Ihe age or BMI of mothers showed no effects on 
EFW, which were tested by others and were not asso- 
ciated with the accuracy of the EFW.?*2975 Maternal 
factors do not alter the accuracy of sonographic fetal 
weight, so fetal weight prediction provides equally ac- 
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curate and valid guidelines for determining manage- 
ment decisions in women regardless of maternal fac- 
tors.” However, other studies showed that younger 
and older mothers have lighter babies than mothers in 
the middle, with an optimal age of 28 years.? 


In conclusion, this study shows that Honarvar mod- 


els produced the best estimate of the actual birth- 
weight in Iranian fetuses, which is accurate and sim- 
ple and only based on femoral length. Knowledge of 
other variables is unnecessary to estimate fetal weight 
because there were no significant relationships be- 
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tween EFW and mother's age and BMI, parity and 
sex of the fetuses. Honarvar et al believes that the 
EFW according to this model is not accurate for oth- 
er ethnic populations. Hadlocks equation estimates 
Iranian neonate weight lower than actual weight while 
estimated weight according to Ott's protocol is higher 
than actual weight?! So any given ethnic community 
needs a specific protocol for themselves and ethnicity 
potentially plays an important role in the fetal body 
weight estimation, which provides a valid guide for 
determining management despite maternal factors. 
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The term abdominal compartment syndrome (ACS) describes the clinical manifestations of the 
pathologic elevation of the intra-abdominal pressure (IAP). When the IAP exceeds 12 mm Hg 
it is referred to as intra-abdominal hypertension (IAH) while ACS generally sets in at an IAP in 
excess of 20 mm Hg. This syndrome is most commonly observed in the setting of severe ab- 
dominal trauma and in the aftermath of major abdominal operations. ACS affects mainly the 
respiratory, cardiovascular, renal, gastrointestinal and the central nervous systems. Fundamental 
to the development of ACS are the obstruction of. venous return to the heart via the inferior vena 
cava and the splinting of the diaphragm due to elevated IAP. Preventing ACS by the identifica- 
tion of patients at risk and early diagnosis is paramount to its successful management. To this 
end a high index of suspicion is sine qua non. The management of established ACS requires 
clinical astuteness and decisiveness with a readily available and generous team support. The 
purpose of this review is to enhance awareness among clinicians about a subtle condition with 


a devastating impact on morbidity and mortality if undiagnosed. 
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here are three important considerations to be 
made in attempting to understand the abdomi- 
nal compartment syndrome (ACS). Firstly, the 
abdomen is a conduit of major blood vessels of the body 
as they course to and from the organs that they supply 
or drain. Secondly, the peritoneal sac, the anterior ab- 
dominal wall and the retroperitoneal space are potential 
restraints that can passively transmit extrinsic pressure 
on the vessels and restrict circulation. And thirdly, the 
gut mucosal barrier, contained in the abdominal com- 
partment, is the biological equivalent of a demilitarized 
zone between two opponents: the pathogenic commen- 
sals in the lumen and the reticuloendothelial system. 
Ihe abdominal compartment normally sustains a 
pressure of about 5 mm Hg, but can be non-pathologi- 
cally elevated in the obese.! Many pathologic conditions 
can generate sustained pressures in excess of 12 mm 
Hg, a state referred to as intra-abdominal hyperten- 
sion (IAH), producing sub-clinical organ dysfunctions 
(regarded here as prodromes) leading to multiple organ 
dysfunction syndrome (MODS). Thus, ACS is seen as 
the end result of a sustained IAH. 


Historical Milestones 


Credit for the first recorded account of an abnormal 
increase in intra-abdominal pressure (IAP) goes to 
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the French physician Etienne-Jules Marey* in 1863. 
He published a paper titled "Physiologie Medicale de la 
Circulation du Sang" and noted that the effects that res- 
piration produces on the thorax are inversely related to 
those in the abdomen. Wendt,‘ in 1873, measured the 
IAP through the rectum and noted that the higher the 
IAP the less the secretion of urine. That was the first 
description of organ dysfunction directly attributable to 
elevated IAH. In rapid succession others championed 
our understanding of ACS. Oderbrecht? in 1875 can- 
nulated the urinary bladder and reported that the IAP 
is normally positive. In 1890 Heinricius* reported that 
IAP between 27 to 46 cmH,O (19.8 to 33.8 mm Hg) 
was uniformly fatal to experimental animals and he at- 
tributed his observations to obstruction of ventilation, 
decreased end-diastolic volume and a low blood pres- 
sure. 

In the United States, in a luminous paper in 1911, 
Haven Emerson’ reported convincing experimental 
observations. He noted that the contraction of the 
diaphragm is the main contributor of IAP during in- 
spiration; that hypnosis and muscle paralysis induced 
by anesthesia with the concomitant loss of muscle tone 
results in a decrease in IAP; that elevated IAP leads to 
an increase in peripheral vascular resistance; and that 


high IAP results in the death of the animal from cardiac 
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failure long before asphyxiation develops. 

Sir Heneage Ogilvie? in Britain in 1940 described the 
use of vaseline impregnated canvas or cotton sutured to 
the edge of the wound as a way of avoiding closing the 
abdomen under tension. In a similar endeavor, Gross’ 
in 1948 described the so-called staged abdominal repair 
(STAR) operative technique in the closure of the abdo- 
men in the management of large omphaloceles. In 1951, 
Baggot, an anesthesiologist from Dublin, observed the 
detrimental effect of IAH on respiratóry parameters 
and noted that forcing distended bowel back into the 
abdominal cavity of limited volume might kill the pa- 
tient and he coined the term "acute tension pneumo- 
peritoneum’, By 1969 some publications?!? advocated 
leaving the abdomen open in children with omphalo- 
cele and gastroschisis. In 1972 it was observed" that 


the application of the Military Anti-Shock Trousers’ 


(MAST) resulted in decreased cardiac output and de- 
pressed renal function. 

The most comprehensive description of ACS is 
credited to Kron et al. who in 1984 published their 
observation on JAH and for the first time advocated ab- 
dominal re-exploration and decompression as a life-sav- 
ing intervention, whatever the cause. The first use of the 
term abdominal compartment syndrome was, however, 
by Robert Fietsam et al.’ Other papers’*” rapidly ap- 
peared about this time, confirming earlier observations 
and defining this syndrome more clearly. 


Epidemiology 

The epidemiology of IAH and ACS are intrinsically 
tied to the level of awareness of these conditions among 
clinicians and on the population studied; for example, 
among a trauma population as compared to patients 
who have undergone damage control surgery. However, 
studies conducted as recently as in 2006 showed a lack 
of consensus regarding the definition, functional in- 
dications, or management of an open abdomen in the 
perceptions of Canadian trauma providers despite a 
high self-reported level of familiarity with ACS.’ In 
Australia, despite familiarity with the technique of 
intra-abdominal pressure monitoring and the signs of 
IAH, ICU registrars lacked sufficient understanding 
of the retroperitoneal causes of, and the threshold for 
intervention in ACS. And in the United Kingdom,’ 
it was observed that fewer patients are diagnosed with 
ACS in district hospitals than in teaching hospitals and 
that there was a variable threshold for the diagnosis of 
the condition as well as disparity in the number of pa- 
tients who are decompressed suggesting a lack of agree- 
ment in the management of this condition. 


The point prevalence of IAH and ACS have been 
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estimated at 50.5% and 8.2% from a six-country inter- 
national European collaboration™ which showed (in a 
mixed ICU population) that non-survivors had a signif- 
icantly higher mean IAP on admission than survivors 
and that independent predictors of mortality included 
age, APACHE II score, the type of ICU (odds ratio 
2.5 medical vs. surgical) and the presence of liver dys- 
function. Studies from Germany” and the USA” have 
reported mortality rates of around 60% from ACS in 
intensive care units. 

The World Society for the Abdominal Compartment 
Syndrome (WSACS)" is championing research in and 
promoting tbe awareness of this disorder. To standard- 
ize terms and definitions, it has just launched the most 
authoritative textbook” on the subject at its recently 
concluded 3rd congress held in the city of Antwerp, 
Belgium from March 21-24, 2007. 


Etiology and Classification 

The WSACS has classified ACS into three catego- 
ries: primary, secondary and tertiary (recurrent) types. 
Primary ACS is defined as “a condition associated with 
injury or disease in the abdomino-pelvic region that 
frequently requires early surgical or radiological inter- 
vention.’ Examples of etiologic factors here include 
severe blunt and penetrating abdominal trauma,” 
ruptured abdominal aortic aneurysm or a leak from 
an aneurismal repair, damage control surgery with 
packing of the liver,” primary closure of the abdo- 
men under tension, and pelvic fractures or extra- 
peritoneal hemorrhage.” Patients who undergo an 
initial trial of non-operative management for solid 
organ injuries and who subsequently develop ACS 
are included in the primary category. Secondary ACS 
is defined as due to “conditions that do not originate 
from the abdomino-pelvic region! Examples of causes 
of secondary ACS include sepsis and capillary leak, 
40 severe acute pancreatitis (SAP),*^? major thermal 
burns ?^6 and other conditions requiring massive fluid 
resuscitation.” Tertiary (recurrent) ACS “refers 
to the condition in which ACS redevelops following 
previous surgical or medical treatment of primary or 
secondary ACS”, 


4 


Pathophysiology 


Gastrointestinal System 

Fundamental to the understanding of the pathophysi- 
ology of ACS is the understanding of the concept of 
abdominal perfusion pressure (APP) in much the same 
way as cerebral perfusion pressure (CPP) is in relation 
to raised intracranial pressure. APP is the difference 
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between the mean arterial pressure (MAP) and intra- 
abdominal pressure (IAP) which is represented math- 
ematically as: 


APP = MAP-IAP 
An APP of 50 mm Hg or higher is the optimum re- 
suscitation goal in all critically ill patients.” 


Splanchnic ischemia (the “first hit") caused by hem- 
orrhage is the initiating event??? leading to neutro- 
phil priming, which promotes local and remote organ 
injury by several immune-mediated mechanisms**°? 
that include free-radicals like superoxide, enzymes for 
membrane degradation like elastase, increased CD11b/ 
CD18 expression for endothelial adhesion, elaboration 
of the chemo-attractant IL-8 to recruit more neutro- 
phils and delayed apoptosis to sustain cytotoxicity.” 
Decompressive laparotomy (DL) as the definitive treat- 
ment of ACS brings with it fresh problems (the sec- 
ond hit) to this pathophysiological conundrum. ACS 
relieved by DL allows a bolus of inflammatory agents 
to enter the systemic circulation and constitutes an 
ischaemia-reperfusion injury?" Mesenteric lymphatic 
circulation has been implicated as the conduit for the 
systemic distribution of proinflammatory cytokines, 
metabolites of arachidonic acid, complement? and 
bacterial translocation. This has been proposed as the 
mechanism for remote organ injury, capillary leak and 
endotoxemia in ACS (Figure 1), 


Cardiovascular System 

TAH affects the cardiovascular system by disturbing 
preload, myocardial contractility and afterload.” Low 
preload may be due to absolute loss of intravascular vol- 
ume or relative loss through the compression of the in- 
ferior vena cava (IVC) as it traverses the diaphragmatic 
hiatus. Pooling of blood in the pelvis and the lower ex- 
tremities constitutes a loss and may be a factor in the 
pathogenesis of deep venous thrombosis.” 

The increased intra-thoracic pressure increases pul- 
monary vascular resistance and decreases right ventricu- 
lar preload compromising the ability of the thin-walled 
right ventricle (RV) to effect adequate right ventricular 
ejection fraction (RVEF) and a consequent decrease in 
left ventricular end-diastolic volume and diminished 
left ventricular ejection fraction (LVEF). The resultant 
low cardiac output (CO) triggers a compensatory tachy- 
cardia and a consequent shortened cardiac cycle (at the 
expense of diastolic time) leading to impaired coronary 
blood flow. Thus, at the time the heart has to work the 
hardest, its own blood supply is impaired (Figure 1). 


The compensatory peripheral vascular resistance due to 
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producing multisystem organ dysfunction in abdominal compartment syndrome. SIRS = 
systemic inflammatory response syndrome, GFG = glomerular filtration gradient, GFR = 


glomerular filtration rate, BF = blood flow. 


the low cardiac output together with the compressive 
effect of IAH on the aorta and its branches contribute 
towards the low APP. 


Respiratory System 

Raised IAP is transmitted across the diaphragm pro- 
ducing elevated intra-thoracic pressure, compressive 
atelectasis, increased alveolar dead space, reduced 
functional residual capacity, ventilation-perfusion mis- 
match and hypoxic bronchial artery vasoconstriction. By 
the same token, the splinting of the diaphragm leads to 
the need to use the accessory muscles of respiration in 
the presence of diminished chest wall compliance and 
so increases the work of breathing. In patients under 
mechanical ventilation, the decreased dynamic lung and 
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Joseph et al® studied the effects of raising the IAP 
using pneumoperitoneum on ICP and CPP, They dem- 
onstrated that IAH increases ICP and concluded that 
laparoscopy would be harmful in patients with head in- 
jury. Subsequently, reports of the detrimental effects of 
pneumoperitoneum on ICP® and the beneficial effects 
of DL on ICP” appeared confirming the earlier asser- 
tions. It has, therefore, been proposed that the monitor- 
ing of IAP in patients with head trauma and abdominal 
trauma be routine,” 


Renal System 

The effect of IAH on the renal system is multi-factorial 
and includes decreases in CO, renal perfusion pressure 
(RPP), glomerular filtration gradient (GFG), microcir- 
culatory flow, direct compression of the renal cortex, 
and increased renal venous pressure (RVP).” Of these, 
it appears that increased RVP plays the most significant 
role in the pathogenesis of IAH-induced renal failure 
(Figure 1).” The reduction of RPP and the reduction in 
the GFG (the net force acting across the glomerulus) as 
well as the effects of the hormones vasopressin, renin- 
angiotensin and aldosterone probably work in concert 
to produce renal failure in IAH. 


The Abdominal Wall 

IAH reduces the abdominal wall blood flow by. the 
direct compressive effect. Blood flow to the rectus ab- 
dominis muscle is reduced by 60% at an IAP above 10 
mm Hg. As collagen deposit and resistance to infection 
are directly proportional to tissue perfusion and oxy- 


genation, elevated IAP adversely affects wound healing 


Figure 2. . Pathophysiology of intra-abdominal hypertension on the respiratory (blue . 
: : ll us ipu and leads to wound dehiscence.” 


arrows) and the central nervous (orange arrows) systems producing multisystem organ 
dysfunction in abdominal compartment syndrome. CVP = central venous pressure, ICP 
= intra-cranial pressure, CPP = cerebral perfusion pressure, ARDS = adult respiratory 
distress syndrome. 


Diagnosis 

ACS has been described as the presence of a tensely 
distended abdomen, elevated intra-abdominal and 
peaked airway pressure, inadequate ventilation with hy- 
poxia and hypercarbia, impaired renal function, and a 
documented improvement of these features after DL.” 
While the virtues of clinical assessment cannot be de- 
bated, the detection of IAH by palpation of the abdo- 
men has proved to be insensitive in differentiating [APs 
of 10 from 20 mm Hg" and serial measurement of the 
abdominal circumference did not show any correlation 
with the JAP.”* Therefore, the identification of patients 
at risk of developing IAH carries with it the responsi- 
bility for a deliberate and diligent monitoring of IAP, 
especially in patients that are comatosed or intubated. 


chest wall compliances result in elevated peak inspira- 
tory and plateau pressures in attempts by the ventilator 
to deliver preset tidal volumes (Figure 2). 


Central Nervous System 

The central venous pressure (CVP) in shock induced by 
ACS is often elevated due to the high intra-pleural pres- 
sure producing a functional obstruction of the jugular 
veins, resulting in a raised intracranial pressure (ICP). 
Therefore, the cerebral perfusion pressure is decreased 
in obedience to the Monroe-Kellie doctrine (Figure 2). 
The resultant cerebral hypoxia results in encephalopathy The abdominal CT scan has a role in identifying 
and affects vital regulatory centers in the brain, thereby ACS in selected patients by the following subtle find- 


disturbing homeostatic mechanisms. ings: 
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* Round-belly sign-Abdominal distention with an in- 
creased ratio of anteroposterior-to-transverse abdomi- 
nal diameter (ratio » 0.80; P «0.001); 

* Collapse of the vena cava; 

* Bowel wall thickening with enhancement; 

+ Bilateral inguinal herniation.” 


In the 144 years since the publication of the findings 
of Etienne-Jules Marey the techniques of IAP have 
gone through several modifications. A detailed descrip- 
tion of each technique is beyond the scope of this ar- 
ticle but those interested can find them in the WSACS 
textbook.” The first method described to find clinical 
applicability was by Kron et al.*®' This method entails 
instillation of 60 mL of saline through the bladder us- 
ing an indwelling Foley's catheter. The outlet is then 
clamped and through a wide-bore needle connected to 
a manometer or pressure transducer and the pressure is 
measured. This method has several drawbacks, which 
include the disruption of the otherwise closed drainage 
system of the bladder, thereby not safeguarding sterility. 
The other drawbacks are that the use of needles predis- 
posed healthcare workers to needle-stick injuries and 
was time-consuming. 

Iberti et al^?" introduced a modification that had 
some of the short-comings of the previous method 
with the advantage that it is simpler, less time-consum- 
ing and needed less manipulation. About a decade later, 
Cheatham and Safcsak® introduced a modification that 
was revised by Malbrain?* which serves as the current 
standard for the intra-vesical technique. Using a three- 
way Foley's catheter, investigators in Australia? have 
shown that a continuous measurement of IAP is pos- 
sible and of practical advantage in critically ill patients. 

Aside from the intra-vesical route, the same princi- 
ple has been applied in measuring the IAP from cath- 
eters inserted into the stomach. À novel method using 
a fully automated. system, the Air-Pouch System (or 
Spiegelberg System), measures IAP and gastric pH via a 
nasogastric tube, This system has been tested in an ex- 
perimental setup with an excellent correlation (r?=0.99) 
with direct insufflator pressure. Clinical validation in 
ICU patients and during laparoscopic surgery has shown 
excellent correlation (r= 0.96) with the standard intra- 
vesical method.” There are on-going efforts to improve 
on the accuracy and reliability of the current techniques 
of IAP measurement using piezo-resistive techniques 
that are showing promising results.” 

Other routes have been described for the measure- 
ment of IAP using the foregoing principle, but none of 
these have found widespread clinical use. These are the 
rectum,” the uterus?! and the inferior vena cava (IVC).? 


Ann Saudi Med 27{3} May-June 2007 www.saudiannals.net 


review 


The problem with the rectal route is that residual faecal 
matter may block the catheter tip and give an erroneous 
reading and nursing staff have an aversion for this route. 
The uterine method has a distinct disadvantage in that 
it can only be used in females and may be resisted by vir- 
gins. The other disadvantage is that it carries the risk of 
introducing infection and cannot be used in patients with 
uterine bleeding. The IVC route employs the placement 
of a central venous catheter through either the SVC or 
through the femoral veins and is guided into place with- 
in the abdominal compartment. The disadvantage of the 
IVC route is the risk of catheter-related infections and 
the technical difficulty in the initial insertion. 


Management 
A subset of ACS can be prevented and to this end, there 
is no substitute for clinical astuteness, sound judgment 
and good operative technique. Early goal-directed thera- 
py using the APP in critically-ill or traumatized patients 
during the resuscitation phase may avert the dangers of 
over-enthusiastic fluid resuscitation. Confining DCS to 
the shortest time possible to give opportunity to correct 
acidosis, hypothermia and coagulopathy—the so-called 
deadly triad of ACS—is appropriate. Gentle handling 
of tissue intra-operatively and the avoidance of primary 
closure of the abdomen under tension are the defining 
qualities and the hallmarks of good surgical handicraft. 
It is generally advocated that when the abdominal con- 
tents can be viewed protruding above the wound margin 
when looking across the table at the level of the anterior 
abdominal wall, temporary abdominal closure (TAC) is 
the option of choice.??™ 

Burch et al” proposed a four-category grading sys- 
tem for IAH as follows: 


Grade I 10-15 cm H,O (7.5-11 mm Hg); 
Grade TI 15-25 cm H,O (11-18 mm Hg); 
Grade III 25-35 cm H,O (18-25 mm Hg); and 
Grade IV — <35 cm H,O (>25 mm Hg). 


The authors advocated conservative management for 
grades I and II and DL for grades III and IV. At first 
glance, this is useful and practical but, in reality, many 
surgeons are skeptical about the whole concept of IAH 
and ACS and would not readily take a patient with, say 
severe pancreatitis with an IAP of 25 mm Hg, from the 
ICU to the OR for a DL. This is where the problem lies: 
the decision to subject a critically ill medical patient with 
hemodynamic instability (somebody elses headache!) 
to the additional hazards of the trauma of surgery and 
general anaesthesia. On the contrary, many published 


papers show ample evidence that such intervention re- 
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sults in substantial benefit to the patient with improved 
survival and diminished morbidity.” 

There are critically ill patients with IAH and ACS 
in whom a trial of conservative (medical) management 
would be appropriate. This may wholly, or in part, be 
due to four reasons: DL is associated with a less than 
perfect survival outcome (38-71%); the complications 
and the cost of management of patients with T'AC may 
be prohibitively high; there are subsets of patients in 
whom DL may not be necessary; and consent for opera- 
tion may have been withheld.” 

The evidence for conservative management is limited 
by the lack of randomized studies. Therefore, a lot of 
what is published is based on limited experience and an- 
ecdotal reports. Massive distension of the abdomen by 
postoperative ileus or intra-abdominal pathology may 
contribute significantly to IAH for which correction of 
underlying etiologic factors like electrolyte imbalance or 
the use of prokinetic drugs like erythromycin, metoclo- 
pramide, neostigmine, insertion of nasogastric and rectal 
tubes or colonoscopic decompression may be accompa- 
nied by a reduction of IAP. Faecal impaction and intrac- 
table constipation may respond to suppositories, enemas 
or manual disimpaction. In patients under mechanical 
ventilation, the use of neuromuscular blockade may be 
a temporizing measure by paralyzing the muscles of 
the abdominal wall and considerably lowering the IAP. 
Diuretics and dialysis might help in removing excess in- 
terstitial fluid that has contributed to visceral edema in 
cases where massive fluid requirement for resuscitation 
led to IAH and ACS such as in burns and SAP. Tapping 
of a massive ascites may be rewarded with an immediate 
reduction in IAP, but it is also in these patients with liver 
failure that the coagulopathy may contraindicate DL.’ 

Where operative intervention is indicated in the 
treatment of ACS, the operative technique involves 
opening the abdomen, managing the open abdomen 
and closing it. The abdomen may be opened for dam- 
age-control surgery where the operation is abbreviated 
and focuses on life-threatening problems like bleeding 
ot it may be planned to release tension in the abdomen 
such as will be caused by SAP, Prior to this procedure, 
however, serious complications of reperfusion injury 
must be anticipated and planned for. A decompression 
cocktail made of one liter of normal saline, sodium bi- 
carbonate and 50 g of mannitol is administered. This is 
aimed to increase the circulatory volume, to neutralize a 
large amount of acidic metabolites from the mesenteric 
vascular bed and to enhance diuresis to prevent acute 
tubular necrosis. ‘This is then followed by a temporary 
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abdominal closure which is aimed at ensuring the IAP 
is not raised by a primary fascial closure (PFC) and to 
permit easy access to the contents of the abdomen after 
resuscitation of the patient” Managing the open ab- 
domen is froth with many problems that include sepsis 
and negative nitrogen balance from loss of fluid from 
the wound. 

Four methods TAC have been described: towel clip 
closure, Bogota bag closure, mesh closure, and vacuum- 
assisted wound closure.“ The towel clip closure method 
is the cheapest and easiest method and entails using a se- 
ries of towel clips to hold the edge of the skin at distanc- 
es 2 to 3 cm apart after hemorrhage has been controlled. 
The Bogota bag uses a split infusion bag sutured to the 
edge of the wound to cover the viscera. Mesh closure 
employs absotbable meshes on the fascial edges with 
the omentum, if present, interposed between the mesh 
and the bowels to minimize the risk of fistula forma- 
tion. The vacuum-assisted technique involves placing a 
fenestrated non-adherent plastic sheet inside the abdo- 
men extending bilaterally under the anterior abdominal 
wall followed by a layer of polyurethane sponge that is 
cut to size and sutured to the edge of the wound incor- 
porating fenestrated tubes connected to vacuum. These 
are covered with a final air-tight adhesive film.’ 

Closure of the open.abdomen is planned when edema 
has subsided and PFC is feasible. Gradual wound clo- 
sure is attempted using interrupted transverse sutures 
on the superior and inferior edges of the incision. 
The technique of component separation is helpful to 
achieve PFC and involves the partial separation of the 
muscles of the anterior abdominal wall at the level of 
their aponeuroses on the abdominal recti in a vertical 
direction while preserving the neurovascular bundles. A 
new technique was reported from Sweden using vacu- 
um-assisted closure and gradual shortening of non-ab- 
sotbable meshes sutured to the wound edges with good 
results." The use of tissue expanders to aid in PFC is 
known as well as the use of pedicle or free latissimus 
dorsi flaps to reconstruct the abdominal wall. 

Finally we must not forget the courageous, lone 
surgeon working in austere parts of the world with- 
out devices for vacuum-assisted wound closure or who 
may not be familiar with using them. The use of a skin 
only closure may be a safe and wise option in the after- 
math of DCS under such circumstances. The incisional 
hernia thus created can be repaired at a later date and 
would amount to an acceptable trade-off for the patient 
to end up with a temporary disability (hernia) than to 
risk death by ACS. 


Ann Saudi Med 27(3) May-June 2007 www.kfshrc.edu.sa/annals 


ABDOMINAL COMPARTMENT SYNDROME 


REFERENCES 


1. Malbrain MLNG, De Laet 1, Cheatham M. Con- 
sensus Conference Definitions and Recommenda- 
tions on intra-abdominal hypertenston {IAH) and 
the Abdominal Compartment Syndrome {ACS} - the 
long road to the final publications, how did we get 
there? Acta Clinica Belgica. 2007; 62: (supplement 
1). P. 44-58, 

2. Hunter JD, Damani Z. intra-abdominal hyperten- 
sion and the abdominal compartment syndrome. 
Anaesthesia. 2004 Sep; 59(9}:899-907. 

3. Moore AF, Hargest R, Martin M, Delicata RJ. 
Intra-abdominal hypertension and the abdomi- 
nal compartment syndrome, Br J Surg. 2004 Sep; 
91(9):1102-10. 

4. Schein M. Abdominal Compartment Syndrome: 
Historical Background. In: lvatury RR, Cheatham 
ML, Malbrain MLNG, Sugrue M (Editors). Abdomi- 
nal Compartment Syndrome. Landes Bioscience. 
2008. P. 1-7. 

5. Emerson H. intra-Abdominal pressures. Arch 
Intern Med 1911; 7:754-784. 

6. Ogilvie WH. The Jate complications of abdominal 
war wounds. Lancet 1940; 2:253-256. 

7. Gross RE. A new method for surgical treatment 
of large omphaloceles. Surgery 1948; 24:277-292. 

8. Baggot MG. Abdominal blow-out: a concept. 
Current Research Anesthesia Analgesia. 1951; 
30:295-8. 

9. Ravitch MM. Omphalocle: secondary repair with 
the aid of pneumoperitoneum. Arch Surg. 1969; 
99:166-170. 

10. Allen RG, Wrenn EL, Jr. Silo as a sac in the 
treatment of omphalocele and gastroschisis. J Ped 
Surg. 1969; 4:3-8. 

11. Shenansky JH, Gillenwater JY. The renal hemo- 
dynamic and functional effects of external counter- 
pressure, Surg Gynecol Obstet. 1972; 134:253-258. 
12. Kron IL, Harman PK, Nolan SP. The measure- 
ment of intra-abdominal pressures a criterion for 
abdominal re-exploration. Ann Surg. 1984; 199:28- 
30. . 

13. Fietsam R Jr, Villalba M, Glover JL, Clark K. In- 
tra-abdominal compartment syndrome as a com- 
plication of ruptured abdominal aortic aneurysm 
repair. Am Surg. 1989; 55:396-402. 

14. Cullen DJ, Coyle JP, Teplick R, Long MC. Cardio- 
vascular, pulmonary, and renal effects of massively 
increased intra-abdominal pressure in critically ill 
patients, Crit Care Med. 1989; 17:118-21. 

15. Ibert TJ, Lieber CE, Benjamin E. Determination 
of intra-abdominal pressure using a transurethral 
bladder catheter: clinica! validation of the tech- 
nique. Anesthesiology. 1989; 70:47-50. 

16. Karmali S, Evans D, Laupland KB, Findlay C, Ball 
CG, Bergeron E, et al. To close or not to close, that 
is one of the questions? Perceptions of Trauma 
Association of Canada surgical members on the 
management of the open abdomen. J Trauma. 2006 
Feb; 60(2)287-93. 

17. Kirkpatrick AW, Laupland KB, Karmali S, 
Bergeron E, Stewart TC, Findlay C, et al. Spill your 
guts! Perceptions of Trauma Association of Can- 
ada member surgeons regarding the open abdo- 
men and the abdominal compartment syndrome. J 
Trauma. 2006 Feb; 60(2):279-86. 

18. Nagappan R, Ernest D, Whitfield A. Recognition 
and management of intra-abdominal hypertension 
and abdominal compartment syndrome. Crit Care 
Resusc. 2005 Dec; 7(4):298-302. 

19. Tiwari A, Myint Ê Hamilton G. Recognition and 
management of abdominal compartment syn- 
drome in the United Kingdom. Intensive Care Med. 
2006 Jun; 32(6):306-9. 

20. Ravishankar N, Hunter J. Measurement of in- 
tra-abdominal pressure in intensive care units in 


the United Kingdom: a national postal question- 
naire study. Br J Anaesth. 2005 Jun; 94(6}:763-6. 

21. Malbrain MLNG, Chiumello D, Pelosi P, Wilmer 
A, Brienza N, Malcangi V, et al. Prevalence of intra- 
abdominal hypertension in critically ill patients: a 
multicentre epidemiological study. Intensive Care 
Med. 2004 May; 30[5):822-9. 

22. Schachtrupp A, Jansen M, Bertram P, Kuhlen 
R, Schumpelick V. Abdominal compartment syn- 
drome : Significance, diagnosis and treatment. 
Anaesthetist. 2006 Jun; 55(6]:660-687. 

23. Mcnelis J, Soffer S, Marini CP, Jurkiewicz A, 
Ritter G, Simms HH, et al. Abdominal compartment 
syndrome in the surgical intensive care unit. Am 
Surg. 2002 Jan; 68(1):18-23. 

24. http://www .wsacs.org 

25. lvatury RR, Cheatham ML, Malbrain MLNG, 
Sugrue M (Editors). Abdominal Compartment Syn- 
drome. Landes Bioscience. 2008. 

26. Pleva L, Sir M, Mayzlik J. Abdominal compart- 
ment syndrome in polytrauma. Biomed Pap Med 
Fac Univ Palacky Olomouc Czech Repub. 2004 Jul; 
148(1:81-4. 

21. Flores-Alvarez E, Avila-Cuevas GE, de la Torres- 
Gonzalez JC, Rivera-Barragan V, Lopez-Rodriguez 
JL, Reynoso-Talamantes D. Early diagnosis and risk 
factors associated with abdominal compartment 
syndrome. Cir Cir. 2005 May-Jun; 73(3):179-83. 

28. Chen RJ, Fang JF, Chen ME intra-abdominal 
pressure monitoring as a guideline in the nonop- 
erative management of blunt hepatic trauma. J 
Trauma. 2001 Jul; 51:44-50, 

29. Rasmussen TE, Hallett JW Jr, Noel AA, Jenkins 
G, Bower TC, Cherry KJ Jr, et al. Early abdominal 
closure with mesh reduces multiple organ failure 
after ruptured abdominal aortic aneurysm repair: 
guidelines from a 10-year case-control study. J 
Vase Surg. 2002 Feb; 35(2):246-53. 

30. Mehta M, Darling RC IIl, Raddy SP, Fecteau 
S, Ozsvath KJ, Kreienberg PB, et al. Factors as- 
sociated with abdominal compartment syndrome 
complicating endovascular repair of ruptured ab- 
dominal aortic aneurysms. J Vasc Surg. 2005 Dec; 
42(6):1047-51. 

31. Djavani K, Wanheinen A, Bjorck M. Intra-ab- 
dominal hypertension and abdominal compartment 
syndrome following surgery for ruptured abdorni- 
nal aortic aneurysm. Eur J Vasc Endovasc Surg. 
2006 Jun; 31(6):581-4. 

32. Brasel KJ, Weigelt JA. Damage control in 
trauma surgery. Curr Opin Crit Care. 2000 Aug; 
6(4):276-280. 

33. Stagnitti F, Mongardini M, Schillaci F, Ribaldi S, 
Priore F, Corona F, et al. Packing: current concepts 
of “life-saving” surgery. G Chir. 2003 Aug-Sep; 24(8- 
§):315-22, 


34. Hut'an M, Salapa M, Vandriakova R, Potieny V. 


Rupture of the laparotomy incision and its suture 
using Ventrofilm. Rozhl Chir. 2001 Mar; 80{3}:124-7. 
35. O'Mara MS, Semins H, Hathaway D, Caushaj 
PF. Abdominal compartment syndrome as a conse- 
quence of rectus sheath hematoma. Am Surg. 2003 
Nov, 63(11):975-7. 

36. Davutoglu V, Kervancioglu S, Sezen Y. Large 
rectus muscle hematoma with intraperitoneal 
bleeding and fatal abdominal compartment syn- 
drome complicating anticoagulant therapy. Clin 
Appl Thromb Hemost. 2005 Jan; 11(1):109-11. 

31. Ernits M, Mohan PS, Fares LG 2nd, Hardy H 3rd. 
A retroperitoneal bleed induced by enoxaparin 
therapy. Am Surg. 2005 May; 71(5):430-3. 

38. Holzheimer RG, Gathof B. Re-operation for com- 
plicated secondary peritonitis - how to identify pa- 
tients at risk for persistent sepsis. Eur J Med Res. 
2003 Mar 27; 8(3):125-34. 


Ann Saudi Med 27(3) May-June 2007 www. saudiannals.net 


review 


33. Sullivan KM, Battey PM, Miller JS, McKinnon 
WM, Skardasis GM. Abdominal compartment syn- 
drome after mesenteric revascularization. J Vasc 
Surg. 2001 Sep; 34{3):559-61. 

48. Stagnitti E Calderale SM, Priore F, Ribaldi S, Ti- 
beri R, Pascalis M, et al. Abdominal compartment 
syndrome: pathophysiologic and clinic remarks. G 
Chir. 2004 Oct; 25(10):335-42. 

41. Tao J, Wang C, Chen L, Yang Z, Xu Y, Xiong J, 
et al. Diagnosis and management of severe acute 
pancreatitis complicated with abdominal compart- 
ment syndrome. J Huazhong Univ Sci Technolog 
Med Sci. 2003; 23(4):399-402. 

42. Alberti A, Giannetto G, Littori FE DiMarco D, 
Dattola P, Dattola A, et al. Abdominal compart- 
ment syndrome in video laparoscopic surgery. 
Etiopathogenetic aspects, physiopathology and 
personal experience. Chir Ital. 1998 Mar-Aug; 50(2- 
4):35-42. 

43. Oda J, Yamashita K, Inoue T, Harunari N, Ode 
Y, Mega K, et al. Resuscitation fluid volume and 
abdominal compartment syndrome in patients with 
major burns. Burns. 2006 Mar; 32(2:151-4. 

44. O'Mara MS, Slater H, Goldfarb IW, Caushaj 
PF. A prospective, randomized evaluation of intra- 
abdominal pressures. with crystalloid and colloid 
resuscitation in burn patients. J Trauma. 2005 May; 
58(5):1011-8. 

45. Oda J, Ueyama M, Yamashita K, Inoue T, No- 
borio M, Ode Y, et al. Hypertonic lactated saline 
resuscitation reduces the risk of abdominal com- 
partment syndrome in severely burned patients. J 
Trauma. 2006 Jan; 60(1):64-71. 

46. Jensen AR, Hughes WB, Grewal H. Secondary 
abdominal compartment syndrome in children with 
burns and trauma: a potentially lethal complication. 
J Burn Care Res. 2006 Mar-Apr; 27(2):242-6. 

47. Rodas EB, Malhotra AK, Chhitwal R, Aboutanos 
MB, Duane TM, lvatury RR. Hyperacute abdominal 
compartment syndrome: an unrecognized com- 
plication of massive intraoperative resuscitation 
for extra-abdominal injuries. Am Surg. 2005 Nov; 
7101):977-81. 

48. Mayberry JC, Welker KJ, Goldman RK, Mul- 
lins RJ. Mechanism of acute ascites formation 
after trauma resuscitation. Arch Surg. 2003 Jul; 
138(7}:773-6. 

49. Balogh Z, McKinley BA, Cocanour CS, Kozar 
RA, Valdivia A, Sailors RM, et al. Supranormal 
trauma resuscitation causes more cases of ab- 
dominal compartment syndrome. Arch Surg. 2003 
Jun; 138(8):637-42. 

50. Desender L, De Laet |, Vermassen E De Waele 
J. Tertiary Petitonitis and Tertiary ACS: a perfect 
match? Acta Clinica Belgica. 2007; 62:(suppl 1)304. 
51. Cheatham ML, Malbrain MLNG. Abdominal! 
Perfusion Pressure. In: lvatury RR, Cheatham ML, 
Malbrain MLNG, Sugrue M (Editors). Abdominal! 
Compartment Syndrome. Landes Bioscience, 2006 
.P. 69-81. 

52. Pastores SM, Katz DP, Kvetan V. Splanchnic 


ischemia and gut mucosal injury in sepsis and the 


multiple organ dysfunction syndrome. Am d Gas- 
troenterol. 1996 Sep; 91(9):1697-710. 

53. Diebel LN, Dulchavsky SA, Brown WJ. Splanch- 
nic ischemia and bacterial translocation in the ab- 
dominal compartment syndrome. J Trauma. 1997 
Nov; 43(5):852-5. 

54. Botha AJ, Moore FA, Moore EE, et al. Postinjury 
neutrophil priming and activation: an early vulner- 
able window. Surgery. 1995; 118:358-84, discussion 
364-5. 

55. Biffl WL, Moore EE, Zallen G, et al. Neutrophils 
are primed for cytotoxicity and resist apoptosis in 
injured patients at risk for multiple organ failure. 


189 


review 


Surgery. 1999; 126:46:42-8. 

56. Zallen. G, Moore EE, Johnson JL, et al. Circu- 
lating postinjury neutrophils are primed for the 
release of proinflammatory cytokines. J Trauma. 
1999, 46:42-8. 

57. Bathe OF, Chow AW, Phang PT. Splanchnic ori- 
gin of cytokines in a porcine model of mesenteric 
ischemia-reperfusion injury. Surgery. 1998; 123:79- 
88. 

58. Moore EE. Mesenteric lymph: the critical bridge 
between dysfunctional gut and multiple organ fail- 
ure. Shock. 1998; 10:415-6. 

59. Riedemann NC, Ward PA. Complement in 
ischemia Reperfusion Injury. Am J Pathol. 2003; 
162:363-7. 

60. Hassoun HT, Kone BC, Mercer DW, Moody FG, 
Weisbrodt NW, Moore FA. Post-injury multiple 
organ failure: the role of the gut. Shock. 2001 Jan; 
15(1):1-10. 

61. Zaller G, Moore EE, Johnson JL, et al. Post- 
hemorrhagic mesenteric lymph primes circulating 
neutrophils and provokes lung injury. J Surg Res. 
1999; 83:83-8. 

62. Gonzalez RJ, Moore EE, Ciesla DJ, et al. Post- 
hemorrhagic shock mesenteric lymph activates 
human pulmonary microvascular endothelium for 
in vitro neutrophil-mediated lung injury: the role of 
intercellular adhesion molecule-1. J Trauma. 2003; 
54:219-23. 

63. Deitch EA, Adams C, Lu Q, et al. A time course 
study for the protective effect of mesenteric lymph 
duct ligation on hemorrhagic shock-induced pul- 
monary injury and the toxic effects of lymph from 
shocked rats on endothelial cell monolayer perme- 
ability. Surgery. 2001; 129:39-47. 

64. Cheatham ML, Malbrain MLNG. Intraabdominal 
Hypertension and the Cardiovascular System. In: 
lvatury RR, Cheatham ML, Malbrain MLNG, Sugrue 
M (Editors). Abdominal Compartment Syndrome. 
Landes Bioscience. 2006. P. 89-104. 

85. Barnes GE, Laine GA, Giam JY. Cardiovascular 
responses to elevation of intra-abdominal pres- 
sure. Am J Physiol. 1985; 248:R208. 

66. Cullen DJ, Cayle JP, Teplick R, et al. Cardiovas- 
cular, pulmonary, and renal effects of massively 
increased intraabdominal pressure in critically ill 
patients. Crit Care Med. 1989; 17(2)118-21. 

67. Saggi B, Sugerman HJ, ivatury RR, et al. Ab- 
dominal compartment syndrome. J Trauma. 1998; 
45(3):597-609. 

68. Joseph LG, Este-McDonaild JR, Birkett DH, et 
al. Diagnostic laparoscopy increases intracranial 
pressure. J Trauma. 1994; 36(6):815-8. 

63. irgau f, Koyfman Y, Tikellis Jl. Elective intra- 
operative intracranial pressure monitoring during 
laparoscopic cholecystectomy. Arch Surg. 1995; 
130(9):1011-3. 

70. Bloomfield GL, Dalton JM, Sugerman HJ, et 
al. Treatment of increasing intracranial pressure 
secondary to the acute abdominal compartment 
syndrome in a patient with combined abdominal 
and head trauma. J Trauma. 1995; 39(6):1168-70. 
71. Citerio G, Berra L. intra-abdominal hyperten- 
sion and the central nervous system. In: lvatury 
RR, Cheatham ML, Malbrain MLNG, Sugrue M 
(Editors) Abdominal Compartment Syndrome. 
Landes Bioscience. 2006. P.144-56. 

72, De Laet |, Citerio G, Malbrain MLNG. The influ- 
ence of intra-abdominal hypertension on the cen- 
tral nervous system: current insights and clinical 
recommendations, is it all in the head? Acta Cli- 


nica Belgica. 2007; G2(suppl 1):89-97. 

73. De Laet |, Malbrain MLNG, Jadoul JL, Rogiers 
م‎ Sugrue M. Renal implications of increased intra- 
abdominal pressure: are the kidneys the canary 
for abdominal hypertension? Acta Clinica Belgica. 
2007; 62(suppl.1):119-30. 

74. Doty JM, Saggi BH, Sugerman HJ, Blocher CR, 
Pin R, Fakhry |, et al. Effect of increased renal ve- 
nous pressure on renal function. J Trauma. 1999; 
47:1000-3. 

35. Nathens AB, Brenneman FD, Boulanger BR. 
The abdominal compartment syndrome. Can J 
Surg. 1997; 4:254. 

76. lvatury RR, Diebei LN, Potter JM, et al. Intra- 
abdominal hypertension and the abdominal com- 
partment syndrome. Surg Clin North Am 1997; 
77(4):783-800. 

71. Kirkpatrick AW, Brenneman FD, MacLean RF, 
et al. Is clinical examination an accurate indicator 
of raised intra-abdominal pressure in critically in- 
jured patients? Can J Surg. 2000; 43(3):207-11. 


78. Van Mieghem N, Verbrugghe W, Daelemans. 


R, et al. Can abdominal perimeter be used as an 
accurate estimation of intra-abdominal pressure? 
Crit Care.2003; 7[Suppl 2):P183. 

79. Pickhardt PJ, Shimony JS, Heiken JP, Buchman 
T6, Fisher AJ. The abdominal compartment syn- 
drome: CT findings. AJR. 1999 Sep; 173(3): 575-9. 
80. Maibrain MLNG, Jones F intra-abdominal 
Pressure Measurement Techniques. In: lvatury 
RR, Cheatham ML, Malbrain. MLNG, Sugrue M 
(Editors) Abdominal Compartment Syndrome. 
Landes Bioscience. 2006. P. 19-68. 

81. Kron IL. A simple technique to accurately de- 
termine intra-abdominal pressure. Crit Care Med. 
1989; 17(7):714-5. 

82. Iberti TJ, Kelly KM, Gentili DR, et al. A simple 
technique to accurately determine intra-abdomi- 
nal pressure. Crit Care Med. 1987; 15(12):1140-2. 
83. Cheatham ML, Safcsak K. Intra-abdominal 
pressure: a revised method for measurement. J 
Am Coll Surg. 1998; 186(5):594-5. 

84. Malbrain MLNG. Different techniques to mea- 
sure intra-abdominal pressure (IAP): time for a 
critical re-appraisal. intensive Care Med. 2004 
:ولام‎ 

85. Balogh Z, Jones F, D'Amours S, Parr M, Su- 
grue M. Continuous intra-abdominal pressure 
measurement technique. Am J Surg. 2004 Dec; 
188(6):679-84. 

85. www.spiegelberg.de 

87. Schachtrupp A, Tons C, Fackeldey V, et al. 
Evaluation of two novel methods for the direct and 
continuous measurement of the intra-abdominal 
pressure in a porcine model. Intensive Care Med. 
2003; 29(9):1605-8. 

88. Malbrain MLNG. Validation of a novel fully 
automated continuous method to measure intra- 
abdominal pressure. Intensive Care Med. 2003; 
28Isuppl. 3, 

89. Schachtrupp A, Henzler D, Orfao S, Schaefer 
W, Schwab R, Becker P, et al. Evaluation of a 
modified piezoresistive technique and a water- 
capsule technique for direct and continuous mea- 
surement of intra-abdomina! pressure in a porcine 
model. Crit Care Med. 2006 Mar; 34(3):745-50. 

80. Shafik A, El-Sharkawy A, Sharaf WM. Direct 
measurement of intra-abdominal pressure in vari- 
ous conditions. Eur J Surg. 1997; 163(12):883-7. 

91. Dowdle M, Evaluating a new intra-uterine 
pressure catheter. J Reprod Med. 1997; 42:506-13. 


ABDOMINAL COMPARTMENT SYNDROME 


92. Lee SL, Anderson JT, Kraut EJ, et al. A simpli- 
fied approach to the diagnosis of elevated intra- 
abdominal pressure. J Trauma. 2002; 52(6):1169- 
72. 

93. Offier PJ, de Souza AL, Moore EE, Biffl WL, 
Francióse RJ, Johnson JL, et al. Avoidance of 
abdominal compartment syndrome in damage- 
control laparotomy after trauma. Arch Surg. 2001 
Jun; 136(6):676-81. 

94. Miller RS, Morris JA Jr, Diaz JJ Jr, Herring 
MB, May AK. Complications after 344 damage- 
control open celiotomies. J Trauma. 2005 Dec; 
59(6):1365-71; discussion 1371-4. 

95. Burch JM, Moore EE, Moore FA, Franciose R. 
The abdominal compartment syndrome. Surg Clin 
North Am. 1996;76(4):883-42. 

98. Tao HO, Zhang JX, Zou SC. Clinical charac- 
teristics and management of patients with early 
acute severe pancreatitis: experience from a 
medical center in China. World J Gastroenterol. 
2004; 10:919-21. 

97. Pupelis G, Austrums E, Snippe K, Berzins M. 
Clinical significance of increased intra-abdominal 
pressure in severe acute pancreatitis. Acta Chir 
Belg. 2002; 102:71-4. 

938. Gecelter G, Fahoum B, Gardezi S, Schein M. 
Abdominal compartment syndrome in severe 
acute pancreatitis: an indication for a decom- 
pressive laparotomy? Dig Surg. 2002; 19:402-4; 
discussion 404-5. 

93. Leppaniemi A, Kemppainen E. Recent advanc- 
es inthe surgical management of necrotizing pan- 
creatitis. Curr Opin Crit Care. 2005. 11:349-52. 

100. Leppaniemi A, Johansson K, De Waele JJ. 
Abdominal compartment syndrome and acute 
pancreatitis. Acta Clin Belgica. 2007; 62[suppl 
1):131-5, 

101. Decker G. Abdominal compartment syn- 
drome. J Chir. 2001; 138:270-6. 

102. Parr MJA, Olvera Cl. Medical management of 
abdominal compartment syndrome. In: lvatury RR, 
Cheatham ML, Malbrain MLNG, Sugrue M (Edi- 
tors). Abdominal Compartment Syndrome. Landes 
Bioscience. 2006. P.232-239. 

103. Ivatury RR, Kolkman KA, Johansson K. Man- 
agement of open abdomen. Acta Clin Belgica. 
2007; 62[suppl 1]:206-9. 

104. Balogh Z, Moore FA, Goettier CE, Rotondo MF, 
Schwab CW, Kaplan MJ. Surgicál management of 
the abdominal compartment syndrome. In: lvatury 
RR, Cheatham ML, Malbrain MLNG, Sugrue M 
(Editors) Abdominal Compartment Syndrome. 
Landes Bioscience. 2006. P. 266-96. 

185. Sugrue M, D'Amours SK, Kolkman KA. Tem- 
porary abdominal closure. Acta Clin Belgica. 2007; 
62[suppl. 1]:210-4. 

185. Van As AB, Navsaria P, Numanogiu A, Mc- 
Culloch M. Modified sandwich vacuum pack 
technique for temporary closure of abdominal 
wounds: an African perspective. Acta Clin Bel- 
gica. 2007; 62[suppl. 1]:215-8. 

107. Petersson U, Acosta S, Bjorck M. Vacuum- 
assisted wound closure and mesh-mediated trac- 
tion: a novel combination of two techniques for 
closure of the open abdomen. Acta Clin Belgica. 
2007; 62[suppl. 11:295. 

168, LibberechtK, Colpaert SDM, Van Hee R, Jadoul 
JL, De Clerq S, Sonneville T. New developments in 
abdominal wall reconstruction after abdominal 
compartment syndrome decompression. Acta Clin 
Belgica. 2007; 62[suppl.1]:220-4 





Ann Saudi Med 27(3) May-June 2007 — www. kfshre.edu.sa/annals 


brief report 


Hepatitis C virus infections reported in Saudi 
Arabia over 11 years of surveillance 


Tariq Ahmed Madani 


Department of Medicine, King Abdulaziz University, Jeddah, Saudi Arabia and Advisor to the Minister of Health, Ministry of Health, Riyadh, 


Saudi Arabia 


Correspondence and reprint requests: Tariq Ahmed Madani, MD Department of Medicine Faculty of Medicine King Abdulaziz University P.O. 
Box. 80215 Jeddah 21589 Saudi Arabia T: +966 55683107 F: +9662 6408315 Accepted for publication March 2006 


Ann Saudi Med 2007; 27(3): 191-194 


epatitis C virus (HCV) infection is an impor- 
H tant public health problem worldwide.! As of 

June 1999, the World Health Organization 
(WHO) estimated that 169.7 million persons (3% of 
the world's population) were chronically infected with 
HCV globally and that 3 to 4 million persons are newly 
infected each year? The prevalence rate was estimated 
to be 5.396 in Africa (31.9 million cases), 4.696 in the 
Hastern Mediterranean region (21.3 million cases), 
3.996 in the West Pacific region (62.2 million cases), 
2.1596 in Southeast Asia (32.3 million cases), 1.796 in 
the Americas (13.1 million cases), and 1.0396 in Europe 
(8.9 million cases).! Data on the prevalence of HCV in- 
fection in Saudi Arabia is limited. The objective of this 
study was to describe the number of HCV infections 
reported in Saudi Arabia during 11 years of surveillance 


from January 1995 through December 2005. 


METHODS 

Saudi Arabia occupies most of the Arabian Peninsula 
with an area of about 2 240 000 sq km. It comprises 
13 administrative provinces, namely, Makkah province 
(which includes the holy city of Makkah, Jeddah and 
Tayef), Madinah province (which includes the holy city 
of Madinah), Riyadh province (which includes the capi- 
ta] city, Riyadh), the Eastern province (which includes 
Dammam, Ahsa, and Hafr Albaten), Asir province 
(which includes Abha and Bisha), Jouf province (which 
includes Jouf and Qetayyat), Hudud Shamaliyah 
(North Borders) province (which includes Arar), and 
Baha, Jizan, Najran, Hail, Qassim, and Tabook provinc- 
es. [he latest census conducted in Saudi Arabia in 2004 
indicated that the total population was 22 673 538, 
of whom, 16 529 302 (72.9%) subjects were Saudis. 
Approximately, 40.8% of the population is below 15 
years. 56.1% are 15 to 64 years, and 3.1% are above 64 
years of age. The population annual growth rate is 3.3%. 
The infant mortality rate is 19.1 per 1000 live births 
and the maternal mortality rate is 1.8 per 10,000 live 
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births. The total life expectancy at birth is 71.4 years. 

HCV infection and other causes of acute or chronic 
viral hepatitis have been notifiable in Saudi Arabia since 
1990. Ministry of Health officials rely on healthcare 
providers, laboratories, and other public health per- 
sonnel to report the occurrence of these infections to 
the Department of Preventive Medicine in the Central 
Ministry of Health office in Riyadh, where all surveil- 
lance data are compiled. HCV infection during the 
study period was identified by detection of antibodies 
to HCV (anti-HCV) by enzyme-linked immunosor- 
bent assays (ELISA) and the confirmatory recombi- 
nant immunoblot analyses (RIBA). Indications for 
testing for anti-HCV included clinical suspicion and 
routine screening of blood and organ donors, contacts 
of HCV-infected patients, prisoners, intravenous drug 
users, patients with other sexually transmitted infec- 
tions, and expatriates pre-employment. 


RESULTS 

From January 1995 through December 2005, 24 948 
cases with HCV infection were reported to the Ministry 
of Health, of whom 19 185 (76.9%) cases were Saudis. 
The number of cases by regions is shown in Table 1. 
Ihe number of HCV infections by region ranged from 
33 to 9186 cases with a mean of 1247 cases per region. 
Figure 1 shows the number of HCV cases by year. 
Figure 2 shows the number of cases by age groups. The 
mean size of the pediatric (children <15 years of age) 
and adult (subjects >15 years of age) population during 
the study period was 8 186 369 and 11 878 260 indi- 
viduals, respectively. The total number of HCV cases 
reported among children was 998 cases and that among 
adults was 23 950 cases. 


DISCUSSION 

In 1989, HCV was first identified and found to be re- 
sponsible for most transfusion-associated non-A non-B 
viral hepatitis.** Before HCV identification, the major 
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Figure 1. Number of cases of hepatitis C virus infection by year. 
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Figure 2. Number of cases of hepatitis C virus infection by age 
group. 


causes of HCV infection worldwide were the use of un- 
screened blood transfusions, and re-use of needles and 
syringes that were not adequately sterilized, Screening 
of blood and organ donors for HCV since 1990 has vir- 
tually eliminated the spread of HCV by these routes. 
Consequently, sharing contaminated needles has be- 
come the most common mode of transmission of this 
infection.’ Sexual and. perinatal transmission may also 
occur, although less frequently.” Infection via other 
modes of transmission such as ear and body piercing, 
circumcision, tattooing, and cupping (Hijama) can oc- 
cur if inadequately sterilized equipment is used.’ 

The prevalence of anti-HCV in some neighbor- 
ing and other Islamic countries was reported as fol- 
lows: Algeria, 0.2%, Egypt, 18.196, Indonesia, 2.1%, 
Iraq, 0.596, Jordan, 2.196, Kuwait, 3.396, Libya, 7.996, 
Malaysia, 3.096, Mauritania, 1.196, Morocco, 1.196, 
Oman, 0.9%, Pakistan, 2.496, Qatar, 2.896, Somalia, 
0.9%, Sudan, 3.2%, Tunisia, 0.7%, Turkey, 1,596, United 
Arab Emirates, 0.8%, Palestine, 2.2%, and Yemen, 
2.6%. The prevalence of HCV in Saudi Arabia and the 
aforementioned countries is similar to the prevalence 
reported in industrialized countries. One notable ex- 
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Table 1. Number of subjects with antibodies to hepatitis C virus 
per 100 000 population by regions in Saudi Arabia (1995-2005). 
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ception is Egypt, in which the prevalence is known to be 
exceptionally high (up to 4096 in some parts of Egypt), 
probably because of the use of non-disposable, non- 
sterilized syringes to administer tartar emetic in mass 
treatment campaigns to control schistosomiasis in the 
1960s through 19805. ? 

Previous studies in Saudi Arabia indicated that the 
anti-HCV prevalence was 0.4% to 1.7% for adults and 
0.1% for children.^!6 For instance, a study in Jeddah 
among 528 blood donors showed an anti-HCV preva- 
lence of 1.796.? In a large study among 557 813 Saudi 
subjects of all ages in Riyadh province, the anti-HCV 
prevalence was 1.1% for adults and 0.1% for children.” 
A study among 24 173 blood donors in Riyadh prov- 
ince over a three-year period from January 2000 to 
December 2002 showed an anti-HCV prevalence of 
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0.4%. A recent study among 13 443 blood donors in 
the Eastern province of Saudi Arabia showed a decline 
in the prevalence of anti- HCV from 1.04% in 1998 to 
0.5996 in 2001.15 In the current study, the number of 
HCV infections reported in different regions of Saudi 
Arabia ranged from 33 to 9186 infections with a mean 
of 1247 infections per region. When expressed per 
population, these figures translate to a range of 0.01696 
to 0.322% and a mean of 0.124%. The number of in- 
` fections reported among adults was 23 950 infections 
(0.202%) and that among children was 998 infections 
(0.012%). These figures do not necessarily reflect the 
actual prevalence of HCV because of the nature of the 
study- design. The relatively low number of reported 
cases in this study was most likely due to underreport- 
ing. Ihe number of cases slightly and steadily rose from 
1998 to: 2002 perhaps owing to improved reporting 
and/or population growth estimated to be 3.396 an- 
nually. From 2003 to 2005, the number of annually re- 
ported cases seemed to have plateaued (Figure 1). 

In this study, the number of HCV infections report- 
ed among children (0.01296) was much lower than that 
among adults (0.20296). This suggests that perinatal and 
childhood transmission is nota major mode of infection. 
On the other hand, the predominance of this infection 
in adults suggests that the other modes of transmission 
such as unscreened blood transfusion before 1990 and 
intravenous drug use are the main modes of infection 
in Saudi-Arabia. Substance abuse is an increasing prob- 
lem in Saudi Arabia as it is in the rest of the world.” 
?! Substances abused include injectable drugs such as 
heroin and cocaine and noninjectable drugs such as can- 
nabis and amphetamine-type stimulants. The estimated 
annual prevalence of substance abuse in Saudi Arabia in 
2000 as percentage of the population aged 15 and above 
was 0.01% for heroin and 0.002% for amphetamine." 
The number of drug abusers annually admitted to de- 
toxification centers in Riyadh, Jeddah, Dammam, and 
Qassim from 1996 through 2001 ranged from 4740 
to 6650 patients with an average annual increment of 
5.1% (unpublished data). The prevalence of hepatitis 
C virus infection among 799 drug abusers from a vol- 
untary detoxification unit in Jeddah was reported to be 
69%." Thus, substance abuse seems to be a potential 
major risk factor for the spread of HCV among adults 
in Saudi Arabia. 

The prevalence of HCV infection is lower than the 
prevalence of hepatitis B virus (HBV) in Saudi Arabia. 
A recent study showed that the prevalence of HBV 
infection in Saudi Arabia was on average 0.15% with 
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wide variations between various regions ranging from 
0.03% to 0.72%.” In that study, the prevalence of HBV 
among children was 0.05% and that among adults was 
0.22%, 

Since there is as yet no vaccine to prevent HCV in- 
fection, the strategy to prevent this infection in Saudi 
Arabia focuses mainly on health education, routine 
screening of blood and organ donors and high-risk sub- 
jects such .as household and sexual contacts of HCV 
patients, hemodialysis patients, patients requiring re- 
current blood transfusion, intravenous drug users, and 
patients with other sexually transmitted infections. 
Additionally, implementation and maintenance of 
proper infection control practice in health care settings, 
including standard precautions and proper sterilization 
of surgical and dental equipment, and good hygienic 
practice in barbershops and traditional therapy settings 
such as wet cupping (Hijama) are emphasized in Saudi 


“Arabia. 


This study has several limitations. The fact that 
the study was not a cross-sectional survey but rather 
a passive reporting of anti-HCV positive cases to the 
Ministry of Health obviously carried a risk of under- 
or perhaps over-estimation of the actual magnitude 
of HCV infection in Saudi Arabia. On the one hand, 
routine testing of low-risk groups (such as blood or 
organ donors and expatriates pre-employment) may 
underestimate the prevalence. On the other hand, test- 
ing high-risk groups (such as drug abusers, prisoners, 
contacts of HCV-infected patients, patients with other 
sexually transmitted infections) may overestimate the 
actual prevalence. Another limitation is that informa- 
tion (liver function, cirrhosis, hepatocellular carcinoma) 
was not reported to the Ministry of Health as this was 
not part of the notification information mandated by 
the Ministry of Health. Further, different screening and 
confirmatory assays were used by different health sectors 
(the Ministry of Health, the Universities, the National 
Guard, the Armed Forces, King Faisal Specialist, and 
the private hospitals). 

In conclusion, the incidence of HCV infection in 
Saudi Arabia is low. In the absence of an HCV vaccine, 
efforts to prevent the spread of this infection should fo- 
cus on ensuring safe blood, blood products, and organs 
for transplantation, ensuring safe use of syringes, nee- 
dles, sharps, and other equipment used for medical or 
traditional percutaneous interventions, implementation 
and maintenance of proper infection control practice in 
health care settings; and health education particularly 
targeting high risk groups. 
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almonella are important foodborne pathogens 

that infect a variety of hosts and cause a broad 

spectrum of diseases. During the past few de- 
cades, there has been an increase in salmonellosis 
worldwide. This can largely be attributed to an increase 
in transmission of broad host-range organisms to hu- 
mans from infected food and water. However, it is well 
demonstrated that Salmonella can disseminate and sur- 
vive in various environmental niches for long periods of 
time. They are pervasive in nature and may contaminate 
animals, vegetables, water and especially food during its 
production and distribution 

The spread and dissemination of these enteric patho- 
gens were accompanied by an important increase in re- 
sistance to antibiotics all over the world.?* Therefore, 
these bacteria are developing a cross-resistance to anti- 
biotics often used in therapy or as additives.” The oc- 
currence of multiple-antibiotic-resistant Salmonella was 
. reported in many developed and non-developed coun- 
tries and continues to cause major health problems.* 
2 "Therefore, the use of antibiotics must be restricted 
to reduce the selection and spread of multi-resistant 
strains. Ihis urgent need to replace antibiotics has 
prompted researchers to try to find other alternatives. 
Consequently, many compounds and chemicals, such 
as organic acids, were tested for their antimicrobial 
activities. 

Organic acids have long been used both for pre- 
serving foods and in livestock production for disease 
prevention or as growth-promoting feed additives." 
It has thus been demonstrated that organic acids have 
an antimicrobial activity which is pH dependent." 
Salmonella, as enteric pathogens, encounter a low pH 
value in the environment, especially during its tran- 
sit in the host. These bacteria must face this barrier 
to replicate and proliferate in the hosts. The study of 
acid resistance in previous research showed that some 
strains of E. coli are able to survive at very low pH val- 
ues, but stop growing at pH values less than 4.4.7? 
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This study was undertaken to determine if ten 


isolates of Salmonella could grow on nutrient broth 


acidified by acids commonly present in foods or used 
as acidulants. It was also of interest to see whether 
acid adaptation enhanced the survival and growth of 
these strains upon subsequent exposure to a low pH 
environment. 


MATERIAL AND METHODS 


Strains of Salmonella used in this study are described 
in Table 1. These strains were isolated from foods, 
wastewater and animals. Bacteria were routinely in- 
cubated in nutrient broth (NB) (Pronadisa, Spain) at 
37°C overnight with shaking. 

Salmonella isolates were assayed for susceptibility 
to eight different antibacterial agents by the disc dif- 
fusion method. All antibiotic discs used were sup- 
plied by Biomérieux (France). The respective quan- 
tities (ug/disc) of these compounds were as follows: 
ampicillin (AMP) (10); tetracycline (TET) (30); 
gentamicin (GEN) (10); nalidixic acid (NAL) (30); 
chloramphenicol (CHL) (30); amikacin (AMK) (30); 
neomycin (NEO) (30); streptomycin (STR) (10). 
The results were interpreted in accordance with the 
Clinical Laboratory and Standard Institute (CLSI). 

All isolates of Salmonella were tested for acid resis- 
tance. A fresh overnight culture was used to inoculate 
50 mL (OD,,,=0.05) of the NB medium preadjusted 
with the appropriate acid to the desired pH, then in- 
cubated at 37°C with shaking. The optical density and 
pH of the medium were periodically measured. The 
pH of the samples were determined with a pH meter 
(HANNA Instruments pH 209) before and after in- 
oculation and during the measurement time (pH 2.5, 
3, 3.5, 4, 4.5, 5 and 7 were tested). For all of the acids, 
concentrations of both 1% and 10% were tested. The 
bacterial population was determined by plating on NB 
agar plates 0.1 mL of appropriately diluted cultures 
which were then incubated at 37°C for 24 hours. 
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Table 1. Resistance profiles of Salmonella isolates 
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* A Tunisian food prepared with meat. 
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RESULTS 


In this study, eight antibiotics were tested: ampicillin, 
tetracycline, gentamicin, nalidixic acid, chlorampheni- 
col, amikacin, neomycin and streptomycin. The findings 
obtained showed a greater resistance of all non-typh- 
oidic Salmonella serotypes isolated from food, animals 
and water. Tetracycline was the only antibiotic that 
had no effect on any of the isolates tested. Ampicillin 
and streptomycin followed in lack of effect. On the 
other hand, amikacin, chloramphenicol, gentamicin 
and nalidixic acid were the most active against these 
isolates. Therefore, in the Salmonella population tested, 
Salmonella badar (isolated from poultry) showed the 
highest rates of resistance (five resistant) and Salmonella 
newport the lowest (one resistant) (‘Table 1). 

The results showed that the antimicrobial activity of 
all acids increase as their concentrations increase. For 
periodic and acetic acids, a concentration of 1% was ca- 
pable of reducing the number of colony-forming units 
by a factor of ten, whereas the same concentration of 
hydrochloric and citric acid reduced this number only 
by a factor of five. Figure 1 shows the growth kinetics 
of Salmonella badar when incubated in an NB medium 
adjusted with the appropriate acid as an example of the 
responses of the other isolates tested. 

However, the results also showed that the minimum 
pH for growing of all Salmonella tested was dependant 
on the type of acid used. Therefore, the pH was 3 when 
using citric acid or hydrochloric acid as acidulants 
and 4.3 when using periodic or acetic acids. Lag time 
was similar as well for citric and hydrochloric acids. 
Moreover, acetic and periodic acids were significantly 
more inhibitory than both citric acid and hydrochloric 





SALMONELLA IN TUNISIA 


acid towards all of the isolates tested. 

Figure 2 illustrates the growth kinetics of the ten 
isolates of Salmonella in an NB medium with citric acid 
added at a concentration of 10%. Therefore, except for 
Salmonella hadar which has a pH minimum for growth 
of about 3, all other isolates have a minimum of about 
3.5. In addition, according to Figure 1, an increase in pH 
from 3.5 to 7 decreases the lag time of all Salmonella iso- 
lates. This decrease was serotype dependant; however, 
S. hadar showed the least lag time. For S. enteritidis, its 
lag time at pH 3.5 was different from all other isolates. 


DISCUSSION 


For years, antibiotics have been used in different 
fields such as medicine, agriculture and the food in- 
dustry. However, the situation has changed in recent 
years due to the emergence of bacterial resistance and 
the decreased effectiveness of antibiotics,9?19112 In 
Tunisia, few studies have been addressed the antibiotic 
resistance of Salmonella and its evolution. Our results 
show that the resistance profiles of all serotypes tested 
are very similar (Table 1). Tetracycline and ampicillin 
do not show any effect on the isolates. These antibi- 
otics have been the most commonly used and there- 
fore the very frequent occurrence of resistance among 
Salmonella is probably a consequence of this. Although 
this problem is well documented worldwide, the situa- 
tion in Tunisia will become more dangerous in the near 
future.9122 Abusive use of these molecules in fields 
such as agriculture, medicine and industry must be lim- 
ited. Antibiotics must be used only when necessary, and 


Time in hours 


Figure 1. Response of Salmonella hadar, incubated in an NB 
medium with acetic acid (1t), hydrochloric acid (a), citric acid (m) 
atthe pH 3.5. All acids were tested at a concentration of 196. For a 
control growth curve, Salmonella hadar was incubated in an NB 
medium pH 7 )8( (OD = optical density). 
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the consumption of antibiotics for purposes other than 
the treatment of infectious diseases must be avoided as 
much as possible.” Alternatives that are cheap, readily 
available and have few effects must be substituted. 

The majority of treatments used in Tunisia to eradi- 
cate pathogens from poultry contain chlorine and pres- 
ent a certain number of disadvantages. However, unlike 
chlorine, organic acids were recognized as safe for the 
environment and are generally used as preservatives in 


food. In this study, the efficiency of organic acids to- 


wards these pathogens was tested. Acetic and periodic 
acids showed great effectiveness on Salmonella tested at 
a concentration of 196 and pH 4. It is well known that 
organic acids have important antibacterial capacity and 
no negative effect on the environment.? These mol- 
ecules are thus generally used as food preserving addi- 
tives,1214151718 At the same concentration and pH, citric 
acid and hydrochloric acid increase the doubling time of 
all serotypes tested without affecting their growth and 
survival. Ihe killing effect of the acids used increased 
in the following way: citric acid « hydrochloric acid 
< acetic acid < periodic acid. The results showed that 
the situation would be clinically worse for the follow- 
ing reasons: First, acid tolerance is a contributing factor 
in the intracellular survival and virulence of Salmonella. 
Secondly some isolates have also demonstrated high 
levels of resistance. In fact, Wain et al have suggested the 
existence of a relationship between virulence and drug 
resistance.” Therefore, it should be stressed that patho- 
gens have shown both high levels of drug resistance and 
also acid resistance, especially Salmonella badar, which 
has the highest antibiotic and acid resistance. This link 
between acid and antibiotic resistance could have sig- 
nificant implications for the food industry and needs to 
be further investigated in foodborne pathogens in a real 
food-processing situation. The acid tolerance response 
provides cross-protection to heat, osmotic, and oxida- 
tive challenges.” This work could help to assess the risk 
of stressed-adapted bacteria and alert public health pro- 


fessionals and inspection authorities. 


We are grateful to Mr. Ben Aissa Ridha (Institue 
Pasteur de Tunis) for providing strains of Salmonella. This 
work was supported by the Ministére de l'Enseignement 
Supérieur, Tunisie. 
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Figure 2. Salmonella isolates incubated in an NB medium adjusted by citric acid (1%) 
at range of pH 7 (m), pH 4 (a), pH3.5 (a), pH 3 (m) and pH 2.5 (m). (OD = optical density). 
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ronchogenic cysts are rare benign congenital 

anomalies resulting from the maldevelopment 

of the primitive foregut. 'They are usually found 
above the diaphragm, predominantly in the mediasti- 
num. They are extremely rare in the subdiaphragmatic 
region, especially in the retroperitoneal location. In a 
thorough search of MEDLINE, only 27 cases were re- 
ported in the English literature." It occurs in both sex- 
es in equal ratio and a wide age range. Retroperitoneal 
bronchogenic cyst can be successfully excised by either 
open or laparoscopic surgery. Laparoscopic excision is 
a less aggressive approach and can shorten the hospital 
stay. 


CASE 
A 55-year-old man was incidentally found to have a 
left adrenal solid tumor during physical check up. Half 
a year later, abdominal CT showed a slight enlarge- 
ment of the solid tumor (Figure 1). Therefore, he was 
admitted to our hospital for surgical intervention. On 
physical examination, the patient was a well-developed 
Taiwanese man with a pulse rate of 78 beats/minute 
and a blood pressure of 130/90 mm Hg. Complete 
blood counts, liver enzymes, renal enzymes, and serum 
electrolyte levels were within normal limits. No clinical 
symptoms or signs were noted in this patient, and the 
preoperative level of vanilmandelic acid (VMA) in the 
urine was 1.98 mg/day (normal range: 1.00-7.50 mg/ 
day). His past medical history was not significant. 

Laparoscopic adrenalectomy was performed. During 
operation, a 4.0-cm cystic mass was discovered adherent 
to a normal looking adrenal gland. The cyst with adher- 
ent adrenal gland was excised from the kidney. The cyst 
contained thick proteinaceous fluid. The postoperative 
course was uneventful and the patient was discharged 
five days later. 

Gross examination of the specimen revealed a col- 
lapsed, previously bisected, slight grey-to-brown cyst 
measuring 4.0 x 3.0 cm, with a maximum wall thickness 
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of 0.2 cm. A compressed adrenal gland with an adjacent 
small amount of soft tissue measuring 4.0 x 2.0 cm was 
attached to the cyst (Figure 2). The entire cyst and adre- 
nal gland were submitted for microscopic examination. 

Histologically the cyst wall was lined by pseu- 
dostratified ciliated columnar epithelium resting on 
fibrous connective tissue with focal nodules of mature 
cartilage. No cytological atypia was noted in the lining 
epithelium or underlying stromal tissue. These findings 
were consistent with a bronchogenic cyst (Figure 3). 
The adjacent adrenal gland showed no specific patho- 
logical change. 


DISCUSSION 


Bronchogenic cysts are rare cystic congenital malfor- 
mations with ciliate pseudostratified columnar epi- 
thelium similar to those of the bronchial wall. Most 





Figure 1. Half a year jater, following abdominal contrast 
enhanced computerized topography reveals slight enlargement 
of the solid tumor (arrow). 
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Figure 2. Gross photograph of the retroperitoneal bronchogenic 
cyst showing para-adrenal location and unilocular cystic lesion. 


QR iUt Se eredi PEA LE 
Figure 3. Miscroscopic section of the resection specimen 
showing a bronchogenic cyst lined with ciliate pseudostratified 
columnar epithelium. The wall is made up of fibrous connective 
: : à : V od 
tissue with a piece of mature cartilage nearby (H&E, original 


magnification x 400). 
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RETROPERITONEAL BRONCHOGENIC CYST 


bronchogenic cysts originate in the mediastinum; a 
subdiaphragmatic location is exceptionally rare. Only 
27 cases of retroperitoneal bronchial cysts have been 
reported in the English literature prior to this report. 
Retroperitoneal bronchogenic cysts occurred in both 
sexes in equal ratio and a wide age range. 

The exact pathogenesis of a retroperitoneal loca- 
tion of a bronchogenic cysts is still unclear. In 1985, 
Sumiyoshi et alf proposed that the tracheobronchial 
tree may tear off during embryonic migration after fu- 
sion of the thoracic and abdominal cavity by the pleuro- 
peritoneal membrane. The tracheobronchial tree, which 
is pinched off in the retroperitoneal cavity results in a 
retroperitoneal bronchial cyst. 

Preoperative diagnosis of retroperitoneal broncho- 
genic cyst is very difficult; most of them are diagnosed 
incidentally. Our case was initially diagnosed as an ad- 
renal solid tumor according to CT images and turned 
out to be a bronchogenic cyst. The possible explana- 
tion for the discordant findings in the image study 
was the thick proteinaceous fluid content in the cyst. 
Based on the clinical and radiological information, a dif- 
ferential diagnosis from adrenal cortical or medullary 
tumors, enteric cysts, pancreatic cyst, bronchopulmo- 
nary sequestration, and cystic teratoma, is often elusive. 
Histopathological examination usually results in an ac- 
curate diagnosis. Àn absence of three different germinal 
layers in our case precludes the diagnosis of cystic tera- 
toma. Bronchopulmonary sequestration is usually com- 
posed of a bronchial component with lung parenchyma 
and pleural investment, which is absent in our case. 

The treatment of choice for retroperitoneal bronchi- 
al cysts is surgical excision, which can relieve symptoms, 
establish a diagnosis and prevent complications, such as 
infection or malignant transformation? Laparoscopic 
surgery has become a more common daily practice for 
surgeons, and therefore, may serve as a less destructive 
diagnostic and treatment method for retroperitoneal 
cystic masses. 
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yncope is a sudden and transient loss of con- 

sciousness associated with loss of postural tone 

from which recovery is spontaneous.’ The most 
common cause of syncope in the general population is 
neurocardiogenic followed by primary arrhythmias.” In 
the presence of underlying heart disease, syncope is as- 
sociated with a high rate of mortality. 

Sudden cardiac death (SCD) is a witnessed cardiac 
arrest within 1 hour after the onset of acute symptoms 
or unexpected, un-witnessed death in a patient known 
to have been well within the previous 24 hours.’ It oc- 
curs with an approximate incidence of 1 per 1000 in- 
habitants per year in the West.* The leading cause of 
SCD is ventricular fibrillation secondary to either acute 
ischemic events or underlying structural heart disease. 
However, no identifiable cause could be found in 10% 
of these victims during autopsy or during extensive 
evaluation of surviving cases." 

Brugada syndrome is a new clinical entity first de- 
scribed by Brugada and Brugada in 1992.5 This syn- 
drome is responsible for approximately 4% of all SCD 
and 20% of SCD in patients without structural heart 
disease. It is now considered an important cause of 
syncope among young patients. 


CASE 


A 19-year-old male laborer, previously healthy, present- 
ed to our emergency department due to sudden loss of 
consciousness and falling down after emotional stress. 
This lasted for few seconds as described by his com- 
panion who witnessed the event. There was a history of 
brief palpitation, but he denies any chest pain, shortness 
of breath or seizures. The patient retained conscious- 
ness rapidly, without headache or confusion, but could 
not recall the event exactly. He reported no similar at- 
tacks before, and had no family history of syncope, epi- 
lepsy, or sudden unexplained death. 

` On examination the patient was a young, well-built 


and healthy male. His blood pressure was 137/82 mm 
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Hg, heart rate was 124 beats per minute and he had a 
regular respiratory rate 16 breaths per minute and tem- 
perature of 36.8°C. The heart, chest, abdomen and low- 
er limb examination were normal. Neurological evalu- 
ation showed no focal deficit. The electrocardiogram 
showed sinus tachycardia, right bundle branch block 
pattern, and coving type ST-segment elevation in the 
precordial leads V1, V2 and V3, which is characteristic 
of Brugada syndrome type 1 (Figure 1A). 

The patient was hospitalized and investigations 
showed a normal creatinine kinase, troponin I, prolac- 
tin, a negative toxicology screen, and other routine labo- 
ratory tests were normal. X-rays, electroencephalogram 
and echocardiography were also within normal ranges. 
He was monitored at the Coronary Care Unit for four 
days. The ST segment elevation on the ECG returned 
to normal on the second day. No arrhythmias were re- 
ported during this period, but he was stratified in the 
high-risk group for future arrhythmias. 

A cardioverter defibrillator was implanted and he 
was discharged from the hospital 2 days later. He was 
followed up at our outpatient clinic after 6 days, at which 
time the ECG was normal (Figure 1B) and the patient 
was free of symptoms. He was seen again 3 months 
later due to viral pharyngitis and was asymptomatic but 
his ECG showed fever-induced S'T-segment elevation 


in V1 (Figure 1C). 


DISCUSSION 


Brugada syndrome is a type of cardiac membrane chan- 
nelopathy. The overall prevalence among the normal 
population is not established because the ECG is dy- 
namic and there are concealed forms of this syndrome.’ 
Some studies report its prevalence to be about 0.05% 
to 0.696.?? However, this prevalence is higher in south 
Asia than in Europe and the United States.” 

Brugada syndrome is a familial disease. About 6096 
of patients with Brugada syndrome have a family his- 
tory of sudden death or have family members with the 
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Figure 1. (A) The characteristic ECG of Brugada syndrome. (B) During follow-up. (C) During febrile illness. 


ECG pattern of Brugada syndrome. Forty percent of 
patients have sporadic de novo mutations." It is in- 
herited as autosomal dominant disease with variable 
penetrance. Chen and coworkers described the genetic 
nature of the disease and its association to a mutation 
in the cardiac sodium channels.” About 80 mutations 
have been linked to the gene SCN5A.*° 

The exact electrophysiologic mechanisms of this 
syndrome are not fully understood. Prominent tran- 
sient outward potassium current (Ito) in the right ven- 
tricular epicardium results in marked shortening of the 
duration of the action potential causing a voltage gradi- 
ent within the endocardium which results in the ST el- 
evation on the ECG, The voltage gradient may result in 
reexcitation (phase 2 re-entry) of the epicardium, which 
triggers ventricular arrhythmias. The sodium current 
(INa) opposes the potassium current (Ito) during phase 
1 of the action potential. The faster inactivation of the 
sodium channel or the lack of function caused by the 
mutation explains why an unopposed current (Ito) be- 
comes prominent and markedly shortens the duration 
of the action potential at the epicardial level.” 

Patients with Brugada syndrome may be asymptom- 
atic and diagnosed accidentally, or present with syncope. 


Unfortunately, in some patients, SCD might be the first 
presentation of the disease. It usually manifests during 
adulthood with a male predominance (male to female 
ratio, 8:1). The mean age of sudden death in victims of 
Brugada syndrome is about 35 to 40 years.” All clinical 
manifestations of Brugada Syndrome are attributed to 
ventricular tachyarrhythmias and their complications. 
Mostly, these arrhythmias occur at rest or during night- 
time." 

Brugada syndrome is diagnosed, after exclusion of 
structural heart disease, when there is a documented 
history of one of the electrocardiographic or clini- 
cal events (Table 1) in association with a type 1 ECG 
pattern. These ECG changes are variable over time, 
depending on the autonomic interaction and the ad- 
ministration of antiarrhythmic drugs. Our patient 
fulfilled the diagnostic criteria for Brugada syndrome 
and needed no further invasive diagnostic tests. As he 
developed syncope, he most likely developed VT/VF 
that terminated spontaneously, which is a common pre- 
sentation in Brugada syndrome. l 

There are three ECG patterns used to diagnose 
Brugada syndrome. All have a J-wave amplitude 22 
mm. Type 1 is characterized by the coving type S T-seg- 
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ment elevation in the precordial leads V1, V2 and V3, 
followed by T wave inversion. Type 2 shows a saddle- 
back ST-segment elevation in leads V1, V2 and V3, 
but the downward displacement of the ST-segment lies 
between the two elevations of the segment but does not 
reach the baseline and the T-wave could be positive or 
biphasic. Type 3 shows the same saddleback ST-seg- 
ment as in type 2, but touches the baseline and the T- 
wave is always positive.” 

The presence of a type 1 ECG pattern in asymp- 
tomatic patients is sufficient to diagnose this syndrome 
in the absence of other temporary conditions that may 
provoke ECG patterns that mimic Brugada syndrome 
(Table 2). The pharmacologic provocation test is not 
indicated in these patients as it has neither diagnostic 
nor prognostic values yet.?^ However, genetic testing 
is recommended to support the clinical diagnosis, and 
for early detection of relatives at potential risk. On the 
other hand, in patients with type 2 and 3 ECG patterns, 
the drug challenge test is recommended to clarify the di- 
agnosis. It is considered positive if type 2 or 3 converted 
to type 1, while conversion of type 3 to type 2 after the 
drug challenge is considered inconclusive.” 

The normal resting ECG is not sufficient to exclude 
the presence of Brugada syndrome, especially in family 
members of a patient with this syndrome or patients 
with unexplained syncope. Therefore, the drug provoca- 
tion test is recommended. It can be done by administer- 
ing a sodium channel blocker like ajmaline, flecainide, 
procainamide or pilsicainide under intensive monitor- 
ing conditions. The test is considered positive if there 
is an additional 1-mm ST-segment elevation in the 
right precordial leads V1, V2 and V3.” Placement of 
the right precordial leads in a superior position in the 
second intercostal space can increase the sensitivity of 
the ECG for detecting the Brugada phenotype in some 
patients with or without administering sodium channel 
blockers. 

Contrary to the fact that vagal stimulation and bra- 
dycardia increase ST-segment elevation in Brugada syn- 
drome, and that adrenergic stimulation or tachycardia 
decrease or may even normalize the ST-segment eleva- 
tion,” our patient developed syncope after a stressful 
condition, which is characterized by sympathetic over- 
stimulation. His ECG showed the characteristic ECG 
of Brugada syndrome while his heart rate was 125 beats 
per minute. On the other hand, there is growing evi- 
dence that Brugada syndrome is unmasked by fever,” 
which was noted in our patient. l 

Brugada syndrome is now considered different from 
arrhythmogenic right ventricular dysplasia/cardiomy- 


opathy (ARVD/C) in both its clinical presentation and 
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Table 1. Electrocardiographic and clinical events complicating 
Brugada syndrome. 


* Documented ventricular fibrillation 
» Polymorphic ventricular tachycardia 
* Family history of sudden cardiac death 
* Coved-type ECGs in family members 
, * inducibility of ventricular tachycardia with programmed 
electrical stimulation 
e Syncope 
* Nocturnal agonal respiration 





ECG: electrocardiogram 


Table 2. ECG abnormalities mimicking Brugada syndrome. 


٠ Atypical right bundle-branch block 
* Left ventricular hypertrophy 
٠ Farly repolarization 
* Acute pericarditis 
_ * Acute myocardial ischemia or infarction 
e Pulmonary embolism 
e Prinzmeta! angina 
* Dissecting aortic aneurysm 
' e Central and autonomic nervous system abnormalities 
; © Duchenne muscular dystrophy 
' © Thiamin deficiency 
. © Hyperkalemia 
. © Hypercalcemia 
* Arrhythmogenic right ventricular dysplasia/ 
cardiomyopathy 
e Pectus excavatum 
e Hypothermia 
¢ Mechanical compression of the right ventricular outflow 
* Well-trained athletes 
| * Cocaine intoxication 





genetic predisposition.? Drug challenge may be useful 
in discriminating between the two diseases." While 
Brugada syndrome and sudden unexpected death syn- 
drome (SUDS) are the same entity, they share a lot of 
genetic, clinical, electrocardiographic and prognostic 
properties. 

The list of drugs that can cause Brugada-like ST- 
segment elevation is expanding. Ihese drugs include 
some antiarrhythmic, antianginal, psychotropic and ad- 
diction drugs, but it is not known if there is a genetic 
predisposition for these patients.° 

Programmed electrical stimulation (PES) reproduc- 
ibility induces VT or VF in almost all Brugada syn- 
drome patients with a history of aborted sudden death 
or syncope.” But, shall we extend the electrophysiologi- 
cal testing to the family members and asymptomatic pa- 
tients? Despite the belief that the inducibility of VT/ 
VF in electrophysiological studies may stratify asymp- 
tomatic patients with Brugada syndrome into the high- 
risk group,”° and mandates the need for implantation 


of implantable cardioverter defibrillator (ICD), other 
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Table 3. Treatment options for patients with Brugada syndrome. 

| Clinical ^ —- | Family History © || EG |  .” EPS | Treatment 
Asymptomatic aa, | - | inducible VT/VF E ICD 
Asymptomatic Positive | | Spontaneous | | Negative | ? ICD 
Asymptomatic | - Negative | | Spontaneous ` Negative | | Observation 
Asymptomatic i Negative : Drug-induced Negative | | Observation 





ECG: eiectrocardiogram, EPS: electrophysiologic study, VI/VF: ventricular tachycardia/fibriliation. 


studies failed to support this hypothesis."?? Brugada 
and coworkers found that inducibility of sustained ven- 
tricular arrhythmias during PES is a powerful predictor 
of outcome in Brugada syndrome.9??! They concluded 
that symptomatic patients require protective ICD im- 
plantation because of the high incidence of arrhyth- 
mic events, independent of the results of the PES, for 
which the test could simply be avoided. Asymptomatic 
patients can be reassured if they are non-inducible?! 
while asymptomatic patients with positive PES should 
undergo ICD implantation.” So, EPS is recommended 
in all asymptomatic patients with Brugada syndrome. 
Implantation of cardiac defibrillator is the only ef- 
fective intervention for preventing sudden cardiac 
death in Brugada syndrome.” It is recommended for 
all symptomatic patients. Although repeated episodes 
of polymorphic ventricular tachycardia can be treated 


with isoproterenol or quinidine,” other antiarrhyth- 
mic drugs do not protect against sudden cardiac death 
in Brugada syndrome." Indications for ICD are sum- 
marized in ‘Table 3. 

Brugada syndrome is associated with a high preva- 
lence of malignant arrhythmias and sudden death. The 
presence of Brugada ECG by itself is a risk for arrhyth- 
mic events, and normalization of the ECG during fol- 
low up does not indicate a better prognosis." Patients 
with spontaneous Brugada ECG and a history of abort- 
ed sudden cardiac death or syncope are at highest risk 
for development of these arrhythmias. Asymptomatic 
individuals with spontaneous Brugada ECG are also at 
high risk for arrhythmic events if sustained ventricular 
arrhythmias are induced during EPS, while asymptom- 
atic patients have a benign prognosis if the EPS is nega- 
tive, 


Ann Saudi Med 27(3) May-June 2007 www.kfshrc.edu.sa/annals 


BRUGADA SYNDROME 


REFERENCES 


1. Kapoor WN, Syncope. N Engl J Med. 2000; 343: 
1856 - 1862. 

2. Strickberger SA, Benson DW, Biaggiani | et al. 
AHA/ACCF Scientific. Statement on the evaluation 
of syncope. Circulation. 2006 Jan 17; 113(2):316-27. 
3. Kim SG, Fogoros RN, Furman S et al. Standard- 
ized Reporting of ICD Patient Qutcome: The Report 
of a North American Society of Pacing and Elec- 
trophysiology Policy Conference, February 9-10, 
1993. Pacing Clin Electrophysiol. 1993 Jul; 16(7 Pt 
1):1358-62. 

4. Myerburg RJ, Kessler KM, Castellanos A. Sud- 
den Cardiac Death: Structure, function and time- 
dependence of risk. Circulation 1992; 85[Suppl 1): 
2-10. 

5. Brugada P, Brugada J. Right Bundle-Branch 
Block, Persistent ST Segment Elevation and Sud- 
den Cardiac Death: À distinct clinical and electro- 
cardiographic syndrome. À multicenter report. J 
Am Call Cardiol 1992; 20:1391-1396. 

6. Antzelevitch C, Brugada P, Borgbrefe M et al. 
Brugada syndrome: report of the second consen- 
sus conference: Endorsed by the Heart Rhythm 
Society and the European Heart Rhythm Associa- 
tion. Circulation. 2005 Feb 8; 111(5):659-70. 

7. Brugada P, Brugada R, Antzelevitch C et al. The 
Brugada syndrome. In: Gussak |, Antzelevitch C, 
eds. Cardiac Repolarization. Bridging Basic and 
Clinical Science. Totowa, NJ: Humana Press; 
2003:427- 446. 

8. Tohyou Y, Nakazawa K, Ozawa A et al, A survey 
in the incidence of right bundle branch block with 
ST segment elevation among normal population. 
Jpn J Electrocardiol 1995;15:223-226. 

9. Namiki T, Ogura T, Kuwabara Y et al. Five-year 
Mortality and Clinical Characteristics of Adult 
Subjects with Right Bundle Branch Block and ST 
Elevation. Circulation 1995; 93: 334. 

10. Vatta M., Dumaine R. Varghese G. et al. 
“Genetic and Biophysical Basis of Sudden Unex- 
plained Nocturnal Death Syndrome (SUNDS), a 
Disease Allelic to Brugada Syndrome”, Hum Mol 
Genet, Volume: 11, (2002), pp, 337-345 

11. Khan IA, Nair CK. Brugada and Long 01-3 Syn- 
drome: Two Phenotypes of the Sodium Channel 
Disease. Ann Noninvasive Electrocardiol. 2004; 


9(3): 280 - 289. 

12. Chen Ûû, Kirsch GE, Zhang D, et al. Genetic Ba- 
sis and Molecular Mechanisms for Idiopathic Ven- 
tricular Fibrillation. Nature 1998; 392:293-296. 

13. Antzelevitch C. The Brugada syndrome: lonic 
Basis and Arrhythmia Mechanisms. J Cardiovasc 
Electrophysiol, 2001;12:268 -272. 

14. Balser JR. The Cardiac Sodium Channel: Gat- 
ing Function and Molecular Pharmacology. J Mol 
Cell Cardiol. 2001;33:599-613. 

15. Tan HL, Bezzina CR, Smits Jpet al. Genetic con- 
trol of sodium channel function. Cardiovasc Res. 
2003; 57:961-973. 

16. Priori SG, Napolitano C, Gasparini M et al. 
Natural History of Brugada Syndrome: Insights for 
Risk Stratification and Management. Circulation 
2002; 105: 1342 - 1347. 

17. Brugada P, Brugada J and Brugada R. The Bru- 
gada Syndrome. Card Electrophysiol Rev 1999; 3: 
202 - 204. 

18. Brugada P, Brugada J and Brugada R. Sympo- 
sium: Unexpected Cardiac Arrest in Apparently 
Healthy People. The syndrome of right Bundle 
Branch Block, ST Segment Elevation in V1 to V3 
and Sudden Death. Cardiovasc Drugs Therap 
2002; 16: 25 - 27. , 

19. Wilde AA, Antzelevitch C, Borgbrefe M et 
al. Study Group on the Molecular Basis of Ar- 
rhythmias of the European Society of Cardiology. 
Proposed Diagnostic Criteria for the Brugada Syn- 
drome: Consensus Report. Circulation. 2002 Nov 5; 
106(19):2514-9. 

20. Brugada R. Use of Intravenous Antiarrhyth- 
mics to identify Concealed Brugada Syndrome. 
Curr Control Trials Cardiovasc Med 2000; 22: 2290 
- 2296. 

21. Sangwatanaroj S, Prechawat S, Sunsanee- 
witayakul B et al. New Electrocardiographic Leads 
and the Procainamide Test for the Detection of the 
Brugada Sign in Sudden Unexplained Death Syn- 
drome Survivors and Their Relatives. Eur Heart J. 
2001; 22: 2290 - 2298. 

22. Miyazaki T, Mitamura H, Miyoshi S et al. Au- 
tonomic and Antiarrhythmic Drug Modulation of 
ST-Segment Elevation in Patients with Brugada 
Syndrome. J Am Coll Cardiol 1996; 27: 1061 - 1070. 


case report 


23. Antzelevitch C, Brugada R. Fever and Brugada 
Syndrome. PACE 2002; 25(11): 1537 - 39. 

24. Brugada R, Brugada J, Antzelevitch C et al. 
Sodium Channel Blocker Identify Risk for Sudden 
Death in Patients with ST-Segment Elevation and 
Right Bundle Branch Block and Structurally Nor- 
mal Hears. Circulation 2000; 101: 510-515. ` 

25. Gussak |, Antzelevitch C, Bjerregaard P et al. 
The Brugada Syndrome: Clinical, Electrophysi- 
ologic and Genetic Aspects J Am Coll Cardiol 
1999; 33: 5 - 15. 

26. Brugada J, Brugada R, Antzelevitch C et al. 
Long-term follow-up of individuals with the elec- 
trocardiographic pattern of right bundle-branch 
block and ST-segment elevation in precordial 
leads V1 to V3. Circulation. 2002; 105:73-78. 

27. Kanda M, Shimizu W, Matsuo K et al. Electro- 
physiologic Characteristics and Implications of 
Induced Ventricular Fibrillation in Symptomatic 
Patients with Brugada Syndrome. J Am Coll Car- 
diol. 2002; 39:1799 -1805. 

28. Eckardt L, Kirchhof P, Schulze-Bahr E et al. Elec- 
trophysiologic investigation in Brugada syndrome; 
yield of programmed ventricular stimulation at two 
ventricular sites with up to three premature beats. 
Eur Heart J. 2002;23:1394 -1401. 

29. Priori SG, Napolitano C, Gasparini M et al. 
Natural history of Brugada syndrome: insights for 
risk stratification and management. Circulation. 
2002;105:1342-1347. 

30. Brugada P, Brugada R, Mont L et al. Natural His- 
tory of Brugada Syndrome: The Prognostic Value 
of Programmed Electrical Stimulation of the Heart. 
J Cardiovasc Electrophysiol 2003; 14: 455.- 457. 

31. Brugada P, Geelen P, Brugada R et al. Prognos- 
tic Value of Electrophysiologic Investigations in 
Brugada Syndrome. J Cardiovasc Electrophysiol 
2001; 12: 1004 - 1007. 

32. Brugada J, Brugada R, Antzelevitch C et al. 
Long-Term Follow-Up of Individuals with the Elec- 
trocardiographic Pattern of Right Bundle Branch 
Block and ST-Segment Elevation in Precordial 
Leads V1 to V3. Circulation 2002; 105: 73 - 78. 

33, Antzelevitch C, Brugada P, Brugada J et al. Bru- 
gada Syndrome: 1992 - 2002. A Historical Perspec- 
tive. J Am Coll Cardiol 2003; 41: 1665 - 71. 





Ann Saudi Med 27(3} May-June 2007 www.saudiannals.net 


205 


206 


case report 


Recurrent posterior reversible encephalopathy 
syndrome in a patient with sickle cell disease 


Bimal Kumar Parameswaran,* Pudukode Ramnath Krishnan,t Jamila Al Dossary* 


From the *Department of Radiology, Salmaniya Medical Complex, Manama, Bahrain and tDepartment of Neurology, Salmaniya Medical 


Complex, Manama, Bahrain 


Correspondence and reprint requests: Dr. Bimal Kumar Parameswaran, Department of Radiology, Salmaniya Medical Complex, PO Box 12, 
Manama, Bahrain T: +973 17289008 drbimalkumar& yahoo.com Accepted for publication July 2006 


Ann Saudi Med 2007; 27(3): 206-211 


(PRES) refers to a clinicoradiologic entity with 

characteristic features on neuroimaging and 
nonspecific symptoms comprising headache, confusion, 
visual disturbances and seizures.'^ ‘This syndrome may 
occut in diverse situations, including hypertensive en- 
cephalopathy, eclampsia, and the use of cytotoxic and 
immunosuppressive drugs. The lesions in PRES are 
thought to be due to vasogenic edema, predominate in 
the posterior cerebral hemispheres, and are reversible 
with appropriate rnanagement. We present the case of 
a young male with sickle cell disease (SCD) who had 
recurrent episodes of this syndrome in association 
with repeated priapism, sickle cell nephropathy and 
hypertension. ‘Though the association of SCD, pria- 
pism, exchange transfusion and neurological events has 
been described previously,’ the occurrence of recurrent 
PRES in SCD preceded by episodes of priapism has 


not been reported before. 


p osterior reversible encephalopathy syndrome 


CASE 

A 20-year-old male with SCD presented to our accident 
and emergency department with sudden onset of severe 
headache, blurred vision and confusion. There was no 
fever, vomiting, jaundice, rash or chest symptoms. He 
had had multiple episodes of priapism in the recent past 
and had been treated with exchange transfusion and 
intracorporal adrenaline. On examination, the patient 
was afebrile but drowsy. His pulse was 90/minute and 
blood pressure 220/110 mm Hg. He perceived mov- 
ing objects at 2 to 3 feet and his pupils were normally 
reactive. He did not have papilledema or obvious cranial 
nerve palsies and was moving all his limbs. His deep 
tendon reflexes were normal, plantars were flexor and 
he had no meningeal signs. Laboratory investigations 
were normal except for (normal values in parenthesis) 
low serum albumin 20 g/L (35-50 g/L), serum creati- 
nine 148 umol/L (62-140 pmol/L) and blood urea 5 
mmol/L (3-7 mmol/L). His hemoglobin was 11.1 g/ 


dL (13-15.5 g/dL), platelet count 339 (140-440x10?) 
and serum lactic dehydrogenase [LDH] was 152 u/L 
(135-225 u/L). The hemoglobin pattern by electropho- 
resis showed HbA 69.1%, HbA2 3.596, HbS 17.796 
and HbF 2.096. 

A plain CT scan of the brain showed small poorly 
defined hypodense areas in both occipital lobes involv- 
ing the grey and white matter. On account of his sickle 
disease status and hypertension, a differential diagno- 
sis of infarcts or PRES was entertained and MRI of 
the brain including MR venography [MRV] was done 
about six hours after the CT scan. Ihe T2 and fluid at- 
tenuated inversion recovery [FLAIR] sequences showed 
multiple hyperintense lesions in the parietal and occipi- 
tal lobes involving both grey and white matter (Figures 
1.1 and 1.2). The rest of brain including the MRV was 
normal. Diffusion weighted imaging [DWI] was not 


available. A diagnosis of possible PRES was made. The 


patient was managed with lowering of blood pressure 
with captopril and nitroglycerin infusion. Investigation 
of his hypertension revealed that the patient had gross 
proteinuria. Urinary creatinine was 4042 pmol/L with 
serum creatinine 170 pmol/L (62-140 pmol/L), urine 
osmolality 358 mosm/kg (850-1000 mosm/kg), cre- 
atinine clearance 0.63 mL/sec (1.62-2.8 mL/sec) and 
24-hour urine protein of 9.9 g/day (0.05-0.1 g/day). 
Ultrasound of the abdomen showed. normal-sized 
kidneys with mildly echogenic cortex, suggesting renal 
parenchymal disease. Ihe rest of abdomen was nor- 
mal with no other cause for hypertension. The patient 
underwent renal biopsy and histopathology showed a 
membranoproliferative pattern of sickle cell nephropa- 
thy with marked tubulo-interstitial changes and normal 
blood vessels. 

. MRI of the brain repeated about two weeks after ad- 
mission showed significant resolution of the previously 
identified lesions (Figures 1.3 and 1.4); at this time, the 
patient was much better and his hypertension was fully 
controlled on oral antihypertensives. He was not given 
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MRI 6 weeks after the onset (1.5 and 1.6). 
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due to mass effect on fourth ventricle. FLAIR and T2-weighted images of MRI 4 weeks later show resolution of the lesions and the 


hydrocephalus (Figure 2.3-2.6). 
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exchange transfusion as his HbS was only 17.7% and 
he had received an exchange transfusion in the week 
preceding his admission for priapism. His nephropathy 
was managed conservatively. While in the hospital, the 
patient continued to have episodes of severe headache 
with periods of sudden loss of vision that recovered 
completely in a few hours. He also developed isolated 
episodes of generalized seizures, which were managed 
with phenytoin and phenobarbitone. At discharge, the 
patient was free of headaches and his vision was normal 
and he was advised to continue captopril, phenytoin 
and phenobarbitone. 

Six weeks after his first admission, the patient pre- 
sented with status epilepticus and had to be intubated 
and treated with general anesthesia. BP at this presenta- 
tion was 160/113 mm Hg. A CT of the brain showed 
new small areas of subtle hypodensity in cerebellum 
and left parietal region (images not shown). MRI of the 
brain was obtained a few days later, after treatment with 
multiple antihypertensives including intravenous labe- 
tolol infusion. This MRI showed total resolution of the 
lesions in the parietal and occipital lobes that were seen 
in the first MR study (Figures 1.5 and 1.6). The new 
lesions noted in the CT study were only seen as subtle, 
small hyperintensities in the left frontal and right cer- 
ebellar hemisphere (image not shown). The disappear- 
ance of the lesions in the parietal and occipital lobes was 
fully in keeping with a diagnosis of PRES. ‘The patient 
had priapism twice while in the hospital and both epi- 
sodes subsided spontaneously. About two weeks into 
his admission to the hospital, the patient had a sharp 
elevation of BP (224/112mm of Hg) and became very 
drowsy. A brain CT showed extensive cerebellar hy- 
podensity with a mass effect, resulting in effacement of 
the fourth ventricle (Figures 2.1 and 2.2). He improved 
with lowering of BP. MRI of the brain obtained four 
weeks after the CT scan was normal (Figures 2.3 and 
2.4). The disappearance of the cerebellar lesions with 
control of BP was once again consistent with PRES. 
This patient thus had recurrent PRES, with the first ep- 
isode typically sited in the parietal and occipital lobes, 
the second episode presenting as status epilepticus with 
less pronounced changes in the cerebellum on imaging 
and the third episode producing marked edema in the 
cerebellum, causing hydrocephalus, All episodes re- 
sponded to lowering of BP. At last review, BP was con- 
trolled, but the patient had mild cerebellar ataxia and 
could walk with support. 


DISCUSSION 


The terms posterior reversible leukoencephalopathy, re- 
versible posterior cerebral edema syndrome, and poste- 
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rior reversible encephalopathy syndrome refer to a clini- 
coradiologic entity characterized by headaches, altered 
mentation, visual disturbances, seizures, and transient 
changes in posterior cerebral hemispheres on neuroim- 
aging." This syndrome was first reported by Hinchey 
et al in 1996,! who referred to the condition as revers- 
ible posterior leukoencephalopathy [RPLE] syndrome. 
Casey et al? thought the term leukoencephalopathy was 
misleading, as there is usually no accompanying destruc- 
tive process of the white matter. He proposed that the 
condition be referred to as PRES. Though the changes 
in a typical case of PRES are reversible, it can progress 
to ischemia, cerebral infarction and even death.’ 

PRES can occur in various situations. In patients 
with hypertensive encephalopathy and in pregnant pa- 
tients with eclampsia, PRES is thought to occur after 
a subacute elevation in blood pressure." In the setting 
of uremia, hemolytic-uremic syndrome, and thrombot- 
ic thrombocytopenia purpura, endothelial toxins are 
thought to play a role in the development of PRES. 
Cyclosporine and tacrolimus are the drugs most fre- 
quently associated with the development of PRES, oth- 
ers being cisplatin, gemcitabine, and combination che- 
motherapy regimens.’ PRES has also been described 
with Mycobacterium avium intracellulare-related hyper- 
calcemia in AIDS.’ 

The underlying pathophysiologic mechanism in un- 
complicated PRES is thought to be vasogenic edema 
due to cerebrovascular autoregulatory dysfunction.'^? 
The predilection for involvement of the posterior cir- 
culation territories results from the relatively sparse 
sympathetic innervation of the vertebrobasilar circula- 
tion.*? In a healthy subject, brain perfusion is main- 
tained by both myogenic and neurogenic mechanisms.’ 
In patients with PRES, the myogenic response is blunt- 
ed by passive overdistention of the vessel due to eleva- 
tions in BP or direct toxic effects on the endothelium.*” 
The cerebral autoregulatory mechanisms then become 
more dependent on the neurogenic response. The more 
poorly innervated areas in the posterior circulation are 
therefore more vulnerable to the leakage of fluid into 
the interstitium and vasogenic edema.” 


In contrast to the nonspecific clinical findings of 


PRES, the MRI pattern is often characteristic and 
represents an essential component of the diagnosis." 
Typically, the lesions of PRES predominate in the pari- 
eto-occipital white matter, with some involvement of the 
overlying cortex and are hyperintense on T2-weighted 
and FLAIR images. In diffusion-weighted images, they 
are usually hypointense or isointense with an increase 
of the apparent diffusion coefficient [ADC], indicating 


vasogenic edema.” Follow-up MRI after appropriate 
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therapy for the cause of PRES shows resolution of the 
lesions, unless the condition progresses to infarction or 
hemorrhage. PRES lesions involving the occipital lobe 
spare the calcarine and paramedian occipital lobe. This 
feature, along with the predominant involvement of 
white matter helps to distinguish this syndrome from 
bilateral infarctions of the posterior cerebral artery. 
Though the lesions in PRES predominate in the terri- 
tories supplied by the posterior circulation, other areas 
of the brain like the frontal and temporal lobes, cerebel- 
lum, thalamus and brainstem may also be involved. ^^? 
When regions of the brain other than the parieto-occip- 
ital lobes are predominantly involved, the syndrome can 
be called atypical. In such cases, a diffusion-weighted 
MRI with ADC mapping shows increased ADC values 
representing vasogenic edema in these areas, thus dif- 
ferentiating atypical PRES from other brain disorders 
that affect the same sites, causing cytotoxic edema with 
reduced ADC values.” As we could not obtain a diffu- 
sion-weighted image, the diagnosis of PRES could only 
be confirmed in our patient by resolution of the changes 
on follow-up imaging. 

Though SCD is common, the incidence of PRES 
is apparently low. A case series of children with SCD 
presenting with acute chest syndrome had three chil- 
dren with PRES, all of whom had high blood pressure 


recordings.” To the best of our knowledge, the occur- 


rence of recurrent PRES in SCD in conjunction with 
recurrent priapism and sickle glomerulopathy has not 
been described before. It lends credence to the observa- 
tion of the clustering of neurological events in patients 
with SCD with priapism treated with exchange trans- 
fusion. ASPEN syndrome, an eponym for association 
of SCD, priapism, exchange transfusion and neurologi- 
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cal events has been described previously. The neurologi- 
cal events are thought to be related to cerebral ischemia 
after an acute increase in total hemoglobin percentage, 
with a concomitant decrease in percent hemoglobin S 
and subsequent release of vasoactive substances dur- 
ing penile detumescence.? About 5% to 18% of patients 
with SCD develop renal failure.” Sickle cell glomeru- 
lopathy shows a picture of glomerular hypertrophy and 
focal glomerulosclerosis.*° Basement membrane lucen- 
cies and areas of apparent duplication are seen, which 
present a membranoproliferative glomerulonephritis 
(MPGN) like picture." There is an increased risk of 
multiorgan failure, including kidney failure in patients 
with SCD who have episodes of priapism, especially 
in those with postpubertal presentation. Our patient 
had repeated admissions for priapism prior to develop- 
ing PRES. We also found that he had high blood pres- 
sure recordings during each of his presentations with 
priapism. Kato et al have noted that steady-state LDH 
elevation identifies a subset of patients with SCD at 
risk for pulmonary hypertension, cutaneous leg ulcer- 
ation, priapism and early death. Our patient had nor- 
mal LDH throughout his episodes of PRES and also 
during his admissions for priapism. 

In summary, we have presented the case of a young 
male with SCD who developed recurrent PRES follow- 
ing frequent episodes of priapism and acute hyperten- 
sion secondary to sickle nephropathy. This case high- 
lights the need to expect neurological events in patients 
with SCD who present with recurrent priapism. It is 
imperative that the syndrome of PRES is correctly rec- 
ognized on neuroimaging, as the condition is reversible 
and potential complications like cerebral infarction and 
death can be avoided with appropriate therapy. 
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he umbilicus is the site of various embryologi- 

cal defects involving the midgut (herniation), 

abdominal wall, vessels and urachus. Hernia 
of the umbilical cord has been recognized as a dis- 
tinct entity occurring at a specific embryological step.’ 
Occasionally it is associated with patent vitello-intes- 
tinal duct (PVID) anomaly.” We report the first case 
of umbilical hernia in a neonate associated with ileal 
atresia complicated by intestinal perforation, meconium 
staining of liquor and meconium aspiration syndrome. 


CASE 

A male baby weighing 1750 g at 33 weeks gestation was 
born to a 28-year-old mother (G3P2) with meconium- 
stained liquor. The baby had meconium aspiration syn- 
drome for which he received ventilatory support in the 
level 3 nursery at Maternity and Children’s Hospital. 
The baby was found to have a discharge of meconium 
from an opening in the gut protruding from the umbili- 
cal ring into the cord. There were black-colored tubular 
structures present within the cord close to the umbilical 
clamp (Figure 1). The baby was active and vitals were 
maintained. No other gross congenital anomalies were 
detected. Considering possible iatrogenic gut injury due 
to umbilical clamp, an urgent exploration was carried 
out under general anesthesia. Intraoperatively, a type 3A 
atresia of the distal ileum (Figure 2) was found in the 
extracelomic gut (in the umbilical cord), Approximately 
20 centimeters of proximal ileum was grossly dilated 
with perforation at the end. The distal segment was hy- 
poplastic with a gap in the mesentery. Saline irrigation 
into the distal segment revealed normal patency of the 
rest of the gut and strings of white mucus. The black, 
shriveled tubular structures between the two ends of 
the atresia were excised and sent for histopathological 
examination. The dilated segment of the ileum was ex- 
cised and an ileo-ileal anastomosis was done. The post- 


operative course was uneventful. At 5 months follow up 
the baby was doing well. Histopathology reported the 
black tubular tissues as atrophic intestine. 


DISCUSSION 


A varied number of anomalies affect the umbilicus. 
Umbilical cord hernia is a distinct but poorly defined 
anomaly where the midgut is found herniating into the 
substance of the umbilical cord. Unlike omphalocele 
and gastroschisis, there is no deficiency of the anterior 
abdominal wall. Also there is an absence of association 
with congenital anomalies, namely cardiac, chromo- 
somal anomalies (in omphalocele) and intestinal atre- 
sias (gastroschisis) in patients with umbilical cord her- 
nia. It originates at an early stage of embryogenesis and 
therefore may be detectable by fetal ultrasonography as 
early as the second trimester.' Interestingly, this early 
embryopathy persists throughout the rest of gestation 
as a stable umbilical mass.’ At birth, it is mostly misdi- 
agnosed as a small omphalocele by many or brought to 
the attention of the pediatric surgeon after accidental 
injury to the gut by an umbilical clamp. Usually the con- 
tents are bowel, the hernia is reducible and anatomically 
the umbilical ring is complete, but may be somewhat 
wide. Neonatal correction is easy and cures the prob- 
lem. Otherwise spontaneous epithelialisation of the 
coverings of the hernia would form a cutis navel! In ad- 
dition to this benign presentation of umbilical hernia, 
there have been reports of associated PVID producing 
meconium discharge in the perinatal or commonly in 
the postnatal period.’ 

Animal as well as autopsy studies on human fetuses 
have established the etiogenesis of ileal and jejunal atre- 
as a result of intrauterine mesenteric vascular insults 
such as volvulus, intussusception, internal hernia and 
constriction of the mesentery in a tight gastroschisis 
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or omphalocele defect have been observed. Atresia due 
to bowel incarceration in omphalocele/? or umbilical 
clamping of an occult omphalocele"’ have been reported 
in the literature. Resorption of the isolated loop of the 
gut following vascular accident (intracelomic) leads to 
atresia.” 

In our case, the initial appearance (Figure 1) was 
akin to umbilical hernia with PVID with meconium 
discharge from the cord. The black-colored loop-like 
structures in the cord and closely applied umbilical 
damp seemed to indicate vascular injury to the gut 
and gangrene. This prompted an early exploration. 
Intraoperative findings suggested a type 3A ileal atresia 
(Figure 2) with perforation of the dilated proximal seg- 
ment of the gut. The distal segment was hypoplastic. 
The absence of meconium in the distal segment and the 
presence of whitish mucus strings favored an early fe- 





tal vascular accident involving the mesentery and small bari 
gut. Figure 1. Hernia of the umbilical cord with perforation of the gut and black tubular 


We hypothesized that this early vascular accident Struétures Inte cora: 


could be the causative factor for persistence of extrace- 
lomic herniation of the midgut and umbilical cord her- 
niation. The blackish loops in the cord were found to 
be atrophic intestinal loops on histopathology. These 
might represent the partially resorbed portion of de- 
vascularised fetal intestines. This association is a rare 
occurrence. 

Umbilical hernia is a distinct anomaly occurring at 
a different embryological stage as compared to ompha- 
locele and gastroschisis. Vascular accidents may occur 
in the extracelomic gut causing formation of intestinal 
atresia. This may in turn cause persistence of hernia in 
postnatal life. Delivery room personnel should be aware 
of this anomaly and apply the clamp at a safe distance 
to avoid catastrophe. Any thickening of the base of the 
cord or a small opening on the lateral aspect of the cord 
should warn about this entity. Babies usually lack other 
congenital anomalies and surgical correction is simple at 
birth unless associated with PVID or intestinal atresia. 





Figure 2. Type 3A ileal atresia. 
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what's your diagnosis? 


A 29-year-old Saudi male complaining of chest 
tightness, palpitation and mild dyspnea for the 


past 3 hours 
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29-year-old Saudi male, with no known past 

medical history other than tobacco use, pre- 

sented to our Emergency Department (ED) 
complaining of chest tightness, palpitation and mild 
dyspnea for the past 3 hours. He had a similar episode 
one year previously, which was associated with near-syn- 
cope, and was seen at our ED. The patient discharged 
himself and no further work up was done at that occa- 
sion. His brother had died suddenly while walking at 
the age of 37 years with no clear cause of death. 

The physical examination of the patient was unre- 
markable. Routine laboratory tests including electro- 
lytes, cardiac enzymes and lipid profile and chest x-ray 
were within normal limits. ECG showed sinus rhythm 
with incomplete right bundle branch block (RBBB) and 


there was ST segment elevation involving V1, V2 and 
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Figure 1. Electrocardiogram on admission to the emergency department. 





V3 (Figure 1). 

A cardiology consult was obtained, and the patient 
was admitted for observation. Echocardiogram of the 
heart was normal and the patient was counseled re- 
garding coronary angiography and the implantation 
of an automatic implantable cardioverter/defrilla- 
tor (AICD). He was very reluctant regarding AICD 
placement, but coronary angiography was done and 
was normal. 

The patient was discharged home on no treatment 
and was advised to come back for AICD placement 
after having a second opinion, which he suggested, and 
was also counseled regarding the importance of family 
testing for the disease. 


Answer on page: 223 


+--+ 
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Rare manifestations 
of Wegener's 
granulomatosis 


To the Editor: Wegeners granu- 
lomatosis (WG) is a necrotizing 
granulomatous smallvessel vas- 
culitis. The frequency of cardiac 
involvement in WG varies from 6 
to 12 percent.” However, the occur- 
rence of ascites and hemorrhagic ef- 
fusion in WG were not reported in 
a MEDLINE search. 

A 19-year-old man was referred 
to Baqyatollah hospital with a his- 
tory of fever and polyarthritis for 
two weeks. The patient presented 
with weight loss, productive cough, 
and hemoptysis. His temperature 
was 399C, heart rate 95/min and 
the respiratory rate was 28/min. A 
diffuse, coarse crackle was audible 
over both lungs. Severe joint inflam- 
mation was noted. His chest X-ray 
showed multiple pulmonary infl- 
tration (Figure 1). He was treated 
for pulmonary abscess with clinda- 
mycin and ceftriaxone. The fever 


subsided gradually, but the polyar- 


thritis, tachycardia, and tachypnea 





Figure 1. Chest X-ray showing multiple pulmonary infiltrations. 
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continued. Ultrasound study of the 
abdomen (Fiugure 2), showed mild 
splenomegaly and ascites. Moderate 
pericardial effusion was noticed by 
echocardiography. In the chest CT- 
scan, multiple isodense masses were 
found. Because of his severe clinical 
condition a high-dose steroid was 
given. Subsequently, marked hema- 
turia, granular casturia and protein- 
uria developed. 

C-ANCA (cytoplasmic anti- 
neutrophil cytoplasmic antibody) 
was positive. Pericardial effusion 
presented with a bloody appearance 
and the WBC count was 15000/ 
mm’. Culture and PCR examina- 
tions were negative. No organism 
grew in ascites fluid culture. The 
WBC count in ascitic fluid was 
2500/mm/, with a PMN value of 
7596. A CT-guided lung biopsy was 
performed. Multiple foci of necro- 
sis and infiltration of macrophages 
The 


diagnosis of WG was made, and 


and neutrophils were seen. 


combination therapy of high-dose 
steroid with cyclophosphamide was 
prescribed. In a few days, his gen- 
eral condition began to show signs 





Figure 2. Chest CT scans showing 
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of improvement. All clinical, labo- 
ratory, and imaging abnormalities 
also improved. He was discharged 
after 30 days. 

WG is a disease manifested by 
necrotizing granuloma of the up- 
per respiratory tract, lung, and 
renal involvement’ with a 5-year 
survival rate approaching 9576. 
Hemopericardium and ascites are 
a rare clinical picture not previously 


reported in WG. 
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What explains discrepant 
gender identity outcome 
in 46, XX individuals 
with 11-hydroxylase defi- 
ciency? 


To The Editor: I read with great 
interest the report by Bin-Abbas et 
al’ of two 46,XX siblings with 11- 
hydroxylase deficiency (11-OHD) 
raised male with divergent gender 
identity (GI) outcome in adoles- 
cence. The authors conclude "that 
the extent of external genitalia vir- 
ilization, particularly the degree of 
hypospadias, and not the duration 
or the level of prenatal and postnaral 
androgen exposure, is the main gen- 
der identity determinant" in 46,XX 
patients with CAH. I applaud the 
authors for having based their deci- 
sions for and against gender-reas- 
signment in these two siblings on a 
careful psychiatric evaluation. with 
extensive counseling, but I am con- 
cerned that their theoretical conclu- 
sions regarding the determinants 
of GI may lead some clinicians to 
problematic unifactorial decisions 
regarding gender assignment and 
re-assignment. 

Clearly, the “extent of external 
genitalia virilization” determines 
gender assignment at birth in new- 
borns with normal genital develop- 
ment, and to a considerable extent 
also in newborns with ambiguous 
genitalia, especially when sophis- 
ticated diagnostic techniques are 
not readily accessible, as it is com- 
mon in resource-poor communi- 
ties. However, the association of 
the degree of masculinization of 
the external genitalia with gender 
identity development is comparably 
weak, not only in 46, XY, but also in 
46,X X individuals, and genital-sta- 
tus-based gender assignment in in- 
fancy does not firmly determine GI 
outcome later. Otherwise we would 
not see gender dysphoria and pa- 
tient-desired gender re-assignment 


in 46,XX 21-OHD-CAH, which 
occurs—albeit with relatively low 
incidence-in both female- and 
male-assigned patients.” In my read- 
ing of the literature and my clinical 
experience with 46,XX CAH pa- 
tients raised female, patient-initi- 
ated gender change to male occurs 
more frequently in patients born 
with Prader stage 3-4 (clitoro- 
phallus with hypospadias) than in 
patients born with Prader stage 5 
(completely masculinized external 
genitalia), The existence of non-in- 
tersex patients with female-to-male 
transsexualism who typically have 
entirely normal female genitalia also 
speaks against a determining role of 
the external genitalia for GI devel- 
opment. 

So, which factors should one 
consider in explaining the different 
outcome in the two 11-OHD sib- 
lings of Bin-Abbas et al? First of all, 
the remarkable difference between 
the siblings in genital development 
may indicate behaviorally relevant 
differences in androgen exposure 
of the developing brain. Given that 
the two siblings are offspring from 
the same parents, it is highly likely 
(albeit not absolutely certain) that 
the molecular abnormality of the 
17-OHD gene is identical in both. 
Nevertheless, the high local andro- 
gen concentration required at the 
early critical period of genital dif- 
ferentiation for the formation of a 
penile urethra’ was apparently not 
present in the older sibling, although 
later in development the androgen 
levels were high enough to promote 
substantial growth of a clitorophal- 
lus. We do not know how late dur- 
ing the fetal development of this pa- 
tient the androgens increased to that 
level. The statement that the older 
sibling, in contrast to the younger 
one, "behaved as a female since 
early childhood’, raises the ques- 
tion whether the systemic androgen 
level influencing the sexual differen- 


Ann Saudi Med 27(3} 


tiation/ masculinization o 
during its hormone-sensi 
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contribute to GR," the markedly 
masculinized GR of 21-OHD 
CAH girls appears to be rather un- 
responsive to parental gender-nor- 
malizing pressure," and recognition 
of childrens gender by their peers 
is not primarily based on genital 
status." However, gender-related 
behaviors and interests that are 
atypical for the assigned gender are 
salient among the commonly given 
reasons for gender dysphoria and 
patient-desired gender-change by 
both intersex and transsexual pa- 
tients in later adolescence and adult- 
hood. On the other hand, core GI 
as male or female can accommodate 
considerable variations of GR, and 
my own teams research has shown 
a lack of correlation of GI and GR 
in 21-OHD girls," which makes it 
unlikely that the processes underly- 
ing the development of GI and GR 
are identical. Many individuals with 
a marked degree of gender-atypi- 
cal GR do not suffer from gender 
dysphoria, while others with a simi- 
lar degree do, and we still cannot 
pinpoint the etiological difference. 
Overall, it currently appears more 
likely that it is the confluence of a 
variety of interacting biological, so- 
cial, and psychological factors rather 
than one prominent factor among 
these that pushes a given child or 
adolescent towards gender dyspho- 
ria or actual gender-reassignment. 
Thus, when deciding for the new- 
born with a disorder of sex devel- 
opment on the gender assignment 
with optimal prognosis for stable 
GI development, we need to consid- 
er whether and to what extent the 
genital status at birth permits infer- 
ences on the androgenization of the 
brain, which varies considerably be- 
tween syndromes, and to take into 
account all other known relevant 
factors including psychosocial and 
cultural ones. In cases of potential 
gender re-assignment after infancy, 
a comprehensive evaluation of the 
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patient's gender status (GR, GI, and 
any indications of gender dyspho- 
ria) must be added. 
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Medical chaperoning at a 
tertiary care hospital in 
Saudi Arabia: Prevalence 
and patient preference 


To the Editor: The prevalence of 
medical chaperoning and the related 
patient preference in Saudi Arabia 
(or other Islamic/Arab countries) 
have not been well documented. 
We examined these issues in the 
out-patient clinics of a tertiary care 
hospital in Riyadh, Saudi Arabia, 
using a questionnaire that was com- 
pleted during a personal interview. 
The study protocol, including ver- 
bal consent, was approved by the 
Research Ethics Committee of the 
institution. Two hundred thirty- 
nine patients were approached and 
224 (9496) agreed to participate (15 
declined for undeclared reasons). 
Two hundred and five partici- 
pants (2 males and 203 females, 
92%) were seen by a physician of 
the opposite gender; 78 (38%) and 
53 (2696) of which did not have a 
chaperone during the current medi- 
cal interview and exam, respectively. 
When not present, a chaperone was 
rarely offered by medical staff (296) 
and never requested by the patient. 
Of the 224 participants, 72 (32%) 
and 48 (2196) recalled that a chap- 
erone was absent during previous 
medical interviews and exams, re- 
spectively. Table 1 shows chaperon- 
ing according to types of clinic and 
medical encounter. A significant 
association was found between the 
presence of a chaperone and clinic 
types for both interview and exam. 
There was also a significant asso- 
ciation between the presence of a 
chaperone and types of medical en- 
counter for all clinics (P«0.0001) 


and in the case of Family Medicine 
and Polyclinics (P«0.0001). Of 
the 78 participants interviewed by 
a physician of the opposite gender 
in the absence of a chaperone, 77 
(9996) were not offered a chaper- 
one by the hospital staff and none 
requested one. Similarly, of the 53 
participants examined by a physi- 
cian of the opposite gender in the 
absence of a chaperone, 52 (98%) 
were not offered a chaperone and 
none requested one. 

Ninety-one percent of chaper- 
ones during an interview were pa- 
tient relatives. Relatives and staff 
nurses contributed equally during 
an exam (38% and 39%, respec- 
tively). Fifty-six percent and 2196 of 
chaperones during an interview or 
exam, respectively, were males. 

Figure 1 depicts the preference 
of the 224 participants regarding 
chaperoning. Fifty-one percent and 
8596, respectively, of the partici- 
pants who did not have a chaperone 
viewed the presence of a chaperone 
as commendable/preferred during 
interview and exam. The reasons 
most commonly cited for preferring 
a chaperone during an interview/ 
exam were religious (53%/ 63%), 
psychological (5096/ 4996), and so- 
cial (2296/ 25% ) and for preferring 
not to have one were psychological 
(58%/ 38%) and privacy and confi- 
dentiality (5296/ 6396). The preva- 
lence of chaperoning in our study 
(62% during an interview and 74% 
during an exam) is consistent with 
the results of previously reported 
studies in other parts of the world, 
which were mostly physician-based 
rather than patient-based.' * 

In contrast to previous reports, ^ 
we found that family members com- 
prised the majority of chaperones. 
This could be due to inadequate 
nursing staff or to the social norm 
that most female patients are usual- 
ly accompanied by family members. 
Compared to previous reports,'^ 


Table 1. Chaperoning according to types of clinic and medical encounter. 


Cardiovascular 20 (61) 13 (39)* 26 (79) 7 (21)* 
Family Medicine & Polyclinics 2 10 (24) 32 (76)* ^n (26) | 31 (74)* 
Medicine 3208 — my — 200 12029 
Neurosciences m 1909 — 5 (21)* ` 24 (100) | 0 (0)* 
Obstetrics & Gynecology ` 847) 9(63* 164)  1(59* 
Surgery 14 (64) 8 (36)* 21 (96) 1 (4.5)* 
Oncology | wi) — 20) — 1895 — 163 
Orthopedic Surgery 5 (100) 0 (0) E 5 (100) i 0 (0) 
Kidney Transplant — 28 2 (100) | 0 (0) : 2 (100) 0 (0) 


*The P value of Fisher's exact test for the association of chaperone presence and types of clinic is P< 0.0001 for both 
interview and exam. 
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Figure 1. Patient's view of chaperoning during medical encounter. 


our study showed a higher rate of 
patient preference for chaperoning, 
which is likely related to different 
social norms and religious values. 
Given this degree of preference, our 
observation that the patients who 
had a medical encounter without 
a chaperone were rarely offered a 
chaperone and never asked for one 
raises concerns about the training 


of hospital staff and the knowledge 


of patients about their rights. The 
results of the study may not be gen- 
eralizable to all patients in Saudi 
Arabia. We studied only outpatient 
clinics in one hospital. Further, 
although we aimed to study both 
male and female patients, our par- 
ticipants were 9796 females. 

Several bodies have developed 
guidelines and policies for chaperon- 
ing.” The standards of practice re- 
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garding chaperoning at KFSH&RC 
are not clearly stated. Since there is 
à strong patient preference to have a 
chaperone during medical encoun 

ters, clear policies and guidelines 
should be developed and more re 

sources should be allocated to edu 

cate both patients and hospital staff 
on patient rights. Further studies 
in other hospitals in Saudi Arabia 
will assist in determining the over 
all degree of deficiency in chaper 

oning as well as the preferences of 
patients and may help set national 


guidelines. 
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bu Qasim Khalaf Ibn Abbas AI Zahrawi, 

known in the West as Albucasis or Zahravius, 

was born in 936 AD in Al-Zahra, a suburb, 
six miles northwest of Cordoba, the capital of Muslim 
Spain (Al-Andalus). His ancestors were from the AI 
Ansar tribes of Al Madina Al Munawwarah who came 
from the Arabian peninsula with the Muslim armies 
which conquered and lived in Spain. Al-Zahrawi trav- 
eled rarely, and spent most of his life in his hometown 
as a practicing physician-pharmacist-surgeon.! 

He served as the court physician to Caliph Al- 
Hakam-II, at a period considered as the "Golden Age" 
of Arab Spain when natural and mathematical scienc- 
es reached their peak. After a long and distinguished 
medical career, he died in 1013 AD at the age of 77. 

Around the year 1000 AD, he wrote his famous 
book "Al Tasreef Liman ‘Ajaz ‘Aan Al-Taleef, (The 
Clearance of Medical Science For Those Who Can 
Not Compile It). It was a summation of about fifty 
years of medical education, training, practice and ex- 
perience. The thirty volumes of the medical encyclo- 
pedia covered various aspects of medical knowledge. 
In addition to sections on medicine and surgery, there 
were sections on midwifery, pharmacology, therapeu- 
tics, dietitics, psychotherapy, weighs and measures, 
and medical chemistry. ' 

In Al-Tasreef, three chapters were devoted to sur- 
gery. Some of the procedures and techniques detailed 
in these chapters include the following: 

+ Surgery of the eye, ear, and throat. He fully de scribed 
tonsillectomy and tracheostomy. 

+ He devised instruments for internal examination of 
the ear. 

* He devised an instrument used to remove or insert 
objects into the throat. 

* He described how to use a hook to remove a polyp 
from the nose. 

* He described the exposure and division of the tem- 
poral artery to relieve certain types of headaches. 

* He utilized cauterization, usually to treat skin tumors 





or open abscesses. He applied cauterization procedure 
to as many as 50 different operations. 

* Application of ligature for bleeding vessels and inter- 
nal stitching utilizing catgut. He preceded the famous 
French military surgeon Ambroise Pare (1510-1590), 
claimed to be the first European to utilize sutures, by 
five centuries. 

+ Treatment for anal fistulas. 

+ Setting dislocated bones and fractures. His method 
for setting and reducing a dislocated shoulder was cen- 
turies before Kocher introduced his similar technique 
to European medicine. 

+ Removal of urinary bladder calculi. He advised that 
the treating physician has to insert a finger into the rec- 
tum of the patient, move the stone down to the neck of 
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Page from a 1531 Latin translation by Peter Argellata of Al Zahrawi's trea- 
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the bladder, then make an incision in the rectal wall or 
the perineum and remove the stone. 

+ He devised instruments for inspection of the ure- 
thra. 

+ He is credited to be the first to describe ectopic preg- 
nancy. 

+ He devised several dental devices and artificial teeth 
made of animal bones. 


Al Zahrawi is considered the father of operative 
surgery.”? He is credited with performance of the first 
thyroidectomy.’ The last chapter of his comprehensive 
book, named “On Surgery’, was dedicated to surgical 
instruments. He introduced over 200 surgical tools, a 
staggering number by all standards. He gave detailed 
descriptions of for using probes, surgical knives, scal- 
ples, and hooks. He also devised and invented surgical 
scissors, grasping forceps and obstetrical forceps. His 
illustrations of surgical instruments were the earliest 
intended for use in teaching and in methods of manu- 
facturing them.’ 

Abdel-Halim et al gave a detailed study of Al 
Zahrawi's technique of cystolithotomy after inventing 
operative instruments not known in the Greco-Roman 
era.’ They reviewed his operative technique in women, 
his recommendations of two -stage operation in com- 
plicated cases and his contributions to lithotripsy by 
introducing a crushing forceps (Al-Kalaleeb forceps) 
and a driller fragmenting forceps (Al-Mishaab) to re- 
move impacted stones.’ 

Al Zahrawi contributed early descriptions of neu- 
rosurgical diagnoses and treatment including manage- 
ment of head injuries, skull fractures, spinal injuries 
and dislocations, hydrocephalus, subdural effusions, 
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headache and many other conditions.^ He described 
vividly a case of hydrocephalus due to congenital de- 
fect of drainage of cerebrospinal fluid: “I have seen a 
baby boy whose head was abnormally enlarged with 
prominence of the forehead and sides to the point that 
the body became unable to hold it up” 

In addition, he made significant contributions to 
pediatric surgery. In addition to his description of hy- 
drocephalus, he described harelip, adenoids, ranula, 
imperforated external urinary meatus, perforated 
anus, hermaphrodites, gynecomastia, supernumerary 
and webbed fingers.’ He was the first to describe in 
detail the medical aspects of hemophilia. 

His medical writings were highly regarded in the 
West particularly after being translated by Gerard of 
Cremona, Rogerius Frugardi, Ronaldus Parmensis and 
others. His surgical teachings were the most advanced 
in the Middle Ages until the thirteenth century.’ 

Al-Tasreef was an essential component of the med- 
ical curriculum in European countries for many cen- 
turies. The famous French surgeon Guy de Chauliac 
(1300-1368) quoted him over 200 times in his book 
appended its Latin edition to his own book on surgery. 
Several editions of this book (surgical chapters) were 
published including one at Venice (1497), at Basel 
(1541) and at Oxford (1778). 

Finally, he emphasized child education and behav- 
ior, school curriculum and academic specialization. 
He advised that gifted and intelligent students be 
encouraged to study medicine after completing their 
primary education in language, grammar, mathemat- 
ics, astronomy and philosophy.’ This article is just a 
glimpse of the medical and surgical contributions of 


this great Arab physician from Andalus to the world. 
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7-year-old girl presented with a 10-month his- 

tory of the development of multiple, non-ten- 

der, sessile, soft papules, plaques, and nodules 
with a flat-topped, pink to pale, grainy surface on her 
oral mucosa. She was otherwise completely healthy. 
Her family history was nonsignificant. She was diag- 
nosed with Heck's disease, also known as focal epithe- 
lial hyperplasia, a benign condition of the oral cavity 
that has a predilection for native Indians from North 
and South America, Eskimos, and South Africans of 
Khoi-Shan extraction. There is a strong association 
with HPV types 13 and 32, which are found in over 
90% of biopsied lesions.'? In addition, a genetic pre- 
disposition and an immunocompromised host status, 
due to malnutrition and crowded living conditions, are 
thought to be contributing factors. Focal epithelial hy- 
perplasia shows a female predilection and is typically 
observed in the first two decades of life." Clinically, 


the disease is characterized by multiple, non-tender, 
sessile, soft papules, plaques, and nodules with a flat- 
topped, pink to pale, grainy surface. Diffuse, mul- 
tifocal mucosal involvement of the labial and buccal 
mucosa and lateral tongue is the classic presentation. 
Although papulonodular eruption is the most com- 
mon presentation, a papillomatous pattern with a pale 
or white surface may be observed on the lateral tongue 
and buccal mucosa. The lesions of focal epithelial hy- 
perplasia spontaneously resolve in some patients with- 
in a few months to several years. Conservative surgical 
excision may be performed for aesthetic or functional 
purposes. Other treatment modalities with variable ef- 
fectiveness have included cryotherapy, carbon dioxide 
laser ablation, topical application of 25% podophyllin 
resin, and vitamin therapy.’ Recurrence of these oral 
lesions, even following spontaneous regression, is not 
uncommon. 





Figure 1. Papules, plaques and nodules indicative of Heck's disease in a 7-year-old girl. 
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what's your diagnosis? 
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e describe a 29-year-old man who present- 

ed to our emergency department (ED) 

with chest pain and features of Brugada 
syndrome on ECG, but the diagnosis was only made 
after his third visit to the ED. It is important to shed 
the light on this rare but important syndrome since it 
affects young people and when diagnosed, treatment 
options to prevent sudden cardiac death are highly suc- 
cessful. 

Brugada syndrome is one of the causes of sudden car- 
diac death in the young with no structural heart abnor- 
malities. Ihe current prevalence is estimated to be 0.4% 
to 0.696 in western countries, but a higher frequency 
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may be found in Far East countries like Thailand"? The 
syndrome has a characteristic pattern on resting ECG, 
but some times a provocative test needs to be done to 
demonstrate the abnormality. 

First described by Pedro and Joseph Brugada in 
1992, Brugada syndrome is an autosomally dominant 
inherited cardiac disease with variable expression, re- 
sulting from mutation in the SCN5A gene, causing 
life-threatening polymorphic ventricular arrhythmia in 
a patient who is otherwise healthy. Men are more com- 
monly affected than women. Sudden death happens 
usually while sleeping and is the presenting symptom of 
one third of patients, and is not related to exercise? The 
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Figure 2, Precordial leads of patients with Brugada syndrome showing all three patterns. From Wilde, AA Eur 


Heart J 2002; 23: 1648, with permission. 
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what's your diagnosis? 


major pathophysiologic mechanism is loss of sodium 
channel function. 

Brugada syndrome has a characteristic ECG pattern 
in the form of incomplete RBBB and ST segment eleva- 
tion in the right precordial leads (V1 to V3), thought to 
be due to an alteration in the action potential in the epi- 
cardial but not the endocardial cells. ‘The ECG changes 
may be dynamic and have transient normalization. 
Three different patterns of ST elevation have been de- 
scribed; in the classic Brugada ECG (type 1), the ele- 
vated ST segment (> 2 mm) descends with an upward 
convexity to an inverted T wave (Figure 1). Type 2 and 
3 patterns have a" saddle back" ST-T wave configura- 
tion in which the elevated ST segment descends toward 
the baseline, then ríses again to an upright or biphasic 
T wave. The terminal part of the ST is elevated 21 mm 
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BRUGADA SYNDROME 


in type 2 and < 1 mm in type 3 (Figure 2 

Diagnosis.of Brugada syndrome should be sus- 
pected in patients with ST segment elevation in more 
than one right precordial lead (V1-V3) and one of 
the following: syncope, a family history of sudden 
cardiac death at an age younger than 45 years, typi- 
cal ST segment changes in family members, nocturnal 
agonal breathing, documented ventricular fibrillation, 
or electrophysiological inducibility. Ihe appearance of 
typical ECG changes alone in the absence of one of the 
above mentioned criteria is considered to represent an 
idiopathic Brugada ECG pattern but not the Brugade 
syndrome. In those with normal or transient ECG 
changes, the characteristic changes can be provoked 
by administration of sodium channel blockers, like fle- 
cainide or procainamide.’ 
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Formaldehyde, 2-Butoxyethanol and Global Tuberculosis Control 


1-tert-Butoxyepropan-2-ol Surveillance, Planning, Financing 

International Agency for Research on Cancer WHO Report 2007 

IARC Monographs on the Evaluation of Carcinogenic Risks to — 2007, 280 pages [E] 

discendi ede SS ISBN 978 92 4 156339 0 

2006, 478 pages [E] CHF 40.00/US$ 36.00 

ISBN 978 92 832 1288 1 In developing countries: CHF 28.00/US$ 25.20 

CHF 55.00/US$ 50.00 

In developing countries: CHF 38.50/US$ 34.65 Pesticide Residues in Food 2004 


Evaluations 2004 - Part II Toxicological 


WHO Expert Committee on Drug Joint FAO/WHO Expert Committee on Pesticide Residues 


Dependence Pesticide Residues in Food Series, No. 20 
Thirty-fourth Riport | 2006, ix 4- 454 pages (E] 

World Health Organization ISBN 978 92.4 166520 9 

WHO Technical Report Series, No. 942 CHE 70.00/US$ 63.00 

2006, v + 24 pages [E] In developing countries: CHF 49.00/US$ 44.10 
ISBN 978 92 4 120942 7 

CHF 14.00/US$ 12.60 


Primary Ear and Hearing Care 
In developing countries: CHF 9.00/US$ 8.10 mary Ea a g 


Training Resource 
: ] 1 5 2006, 346 pages (4 volumes) [E] 
Toxicological Evaluation of Certain ISBN 92 ea 
Veterinary Drug Residues in Food CHF 60.00/US$ 54.00 


Prepared by the Sixty-sixth meeting of tbe Joint FAO/WHO 


Expert Committee on Food Additives (JECFA) In developing countries: CHF 30.00/US$ 27.00 


World Health Organization 

WHO Food Additives Series, No. 57 2006, CD-ROM [E] 

2006, vi 4- 87 pages [E] ISBN 92 4 154697 2 

ISBN 978 92 4 166057 0 CHF 60.00/US$ 27.00 | 

CHEF 30.00/US$ 27.00 In developing countries: CHF: 15.00/US$ 13.50 


In developing countries: CHF 21.00/US$ 18.90 


Publications 


WHO, WHO Press, 1211 Geneva 27, Switzerland 
Tel +41 22 791 32 64 - Fax +41 22 791 48 57 - Email: publications@who. int 
Website: http:/ /www.who.int/bookorders 
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Road Traffic Injury Prevention 
Training Manual 

By D. Mokhan, G. Tiwari, M. Khayesi and EM. Nafukho 
2006, 113 pages [E] 

ISBN 978 92 4 154675 1 

CHF 25.00/US$ 22.50 

In developing countries: CHF 17.50/US$ 15.75 


Building Foundations for eHealth 
Progress of Member States 

Report of the Global Observatory for eHealth 

2006, 90 pages with CD-ROM [E] 

ISBN 978 92 4 156335 4 

CHF 30.00/US$ 27.00 

In developing countries: CHF 21.00/US$ 18.90 


Safety Evaluation of Certain Food 
Contaminants in Food 


Prepared by tbe Sixty-fourtb meeting of tbe Joint FAO/WHO 
Expert Committee on Food Additives ( JECFA) 


WHO Food Additives Series, No. 55 

2006, 783 pages [E] 

ISBN 92 4 166055 4 

CHF 70.00/US$ 63.00 

In developing countries: CHF 49.00/US$ 44.10 


Safety Evaluation of Certain Food 
Contaminants in Food 


Prepared by the Sixty-fourth meeting of the Joint FAO/WHO 
Expert Committee on Food Additives 


Technical Report Series, No. 930 

2006, vii -- 100 pages [E] 

ISBN 92 4 120930 5 

CHF 40.00/US$ 36.00 

In developing countries: CHF 28.00/US$ 25.20 


WHO Guidelines for the Safe Use of 
Wastewater, Excreta and Greywater 
Third Edition 

Special Offer -20% 

2006, package of 4 volumes [E] 

ISBN 92 4 154686 7 

CHF 170.00/US$ 153.00 

In developing countries: CHF 119.00/US$ 107.10 


Volume 1: Policy and Regulatory Aspects 

2006, 50 pages [E] 

ISBN 92 4 154682 4 

CHE 20.00/US$ 12.60 

In developing countries: CHF 14.00/US$ 12.60 


Volume 2: Wastewater Use in Agriculture 

2006, 220 pages [E] 

ISBN 92 4 154683 2 

CHE 70.00/US$ 63.00 

In developing countries: CHF: 49.00/US$ 44.10 


Volume 3: Wasterwater and Excreta use in Aquaculture 
2006, 160 pages [E] 

ISBN 92 4 154684 0 

CHE 50.00/US$ 31.50 

In developing countries: CHF 35.00/US$ 31.50 


Volume 4: Excreta and Greywater Use in Agriculture 
2006, 240 pages [E] 

ISBN 92 4 154685 9 

CHF 70.00/US$ 63.00 

In developing countries; CHF 49.00/US$ 44.10 


Publications 


WHO, WHO Press, 1211 Geneva 27, Switzerland 
Tel +41 22 791 32 64 - Fax +41 22 791 48 57 - Email: publications who.int 
Website: http:/ /www.who.int/bookorders 
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links for authors and reviewers 


An Instructional Guide for Peer Reviewers 
of Biomedical Manuscripts 


http://www3.us.elsevierhealth.com/extractor/graphics/em-acep/ 


I c HE International Gommittee of Medical Journal Editors 


Uniform Requirements for Manuscripts Submitted to Biomedical 
Journals: Writing and Editing for Biomedical Publications 


http://www.icmje.org 


CONSORT STATEMENT 


Consort— clinical trial reporting guidelines 
http://www.consort-statement.org/revisedstatement.htm 


ane STARD Initiative -- Towards Complete and Accurate Reporting of Studies | 
ee on Diagnostic Accuracy i | 


The STARD checklist for the reporting of studies on diagnostic accuracy 
http://www.consort-statement.org/stardstatement.htm 
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King Faisal Specialist 
Hospital & Research 
Centre 


2"4 international 
Symposium - King 
Faisal Heart Institute 
“Cardiac Diseases: 
Challenges of the 
Future” 

22-24 May 2007 

05-07 Jumada Al Awall 1428 


Pharmacotherapy 
Review Course 
01-02 May 2007 

19-24 Shaban 1428 


Workshops: 


Impact of Emerging Zoonotic 
Diseases on Human Health 
15-16 May 2007 

28-29 Rabia Al Thani 1428 


Academic & Training Affairs 
CME Section (MBC 36) 

King Faisal Specialist Hospital 
& Research Centre 

P.O. Box 3354, Riyadh 11211 
Saudi Arabia 

T: +966-1-442 7238, 

F: +966-1-442 4153 | 442 7237 
web symposiaQKkfshrc.edu.sa 
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REON 

V GENI World Health Organization 

NX بريه‎ Regional Office forthe Eastem — . 
SS rA Mediterranean ELS 


Directory of Health, Medical Conferences 


i and Professional Meetings in the Region 


http;//www.emro.whd.iht/conf/ 


Objectives 


To develop and maintain a directory of conferences and meetings organized by government institutions, 
academic bodies and other non-profit professional organizations in the Region. 


The directory will: 


* Serve as a vehicle to distribute information on these events to nealth care professionals and 


academicians; 


e Enhance networking and collaboration between institutions; l 
* Record professional events for the future reference and archiving of conference proceedings as much 


as possible; 


* Alert health care professionals and academicians to the new conferences related to their speciality. 


TRANSMED 2007 

15th European Mediterranean 
Congess About Mother & Child 
Health (Pediatrics, Gynaecology; 
Obstetrics, Perinatology, Paediatric 
Surgery & Midwives) 

2-4 May 2007 

Cairo, Egypt 


Itwillbea distinguished eventfor Pediatricians 
and Obstetricians from all over the world 
to meet and exchange knowledge. We have 
faculty speakers from France, USA, Japan, 
England, Kuwait, Egypt, Norway, Morocco, 
Lebanon, Spain, Canada and many more oth- 
er countries. 


Dr. A. A. Fattah 
ayten444@hotmail.com 


One-Year Fellowship Program 


Applicants: 
1. Must be Saudi nationals. 


2. Must be Saudi Board (or equivalent) 


Cochrane Developing Countries 
Network 

Website: http://dcn.cochrane.org/en/index. 
html 


During the past five years, a number of debt- 
ates and proposals to address the contribution 
and participation of authors from developing 
countries in the Cochrane Collaboration have 
been made. Globally, less than a 10% of the 
Cochrane Reviews are authored by people 
based in a developing country. Furthermore, 
many topics relevant to the developing world 
and addressing problems that affect large 
populations remain neglected, and an impor- 
tant divide exists also in access and use of The 
Cochrane Library. Product of this concern the 
Developing Countries Initiative was promot- 
ed and, after considering different options and 
suggestions in December 2006, the group was 
officially registered as the Cochrane Developing 
Countries Network (CDCN). 


The Palliative Medicine Fellowship Program 
King Faisal Specialist Hospital & Research Centre, Riyadh 


certified in one of the following specialties: 


Family Medicine, Internal Medicine, Anesthesiology, General Surgery & 
Boards in other specialites may be considered on indiviudal basis. 


For information, please contact Academic & Training Affairs; King Faisal Specialist Hospital & Research Centre; P.O. Box 3354, MBC 36; Riyadh 11211, Kingdom of Saudi Arabia. T: +966-1-464 
7272 ext. 31833; F; +966-1-442 7273; elenagarcia@kfshrc.edu.sa 
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International Conference on 
Pediatric Updates 2007 
26-28 July 2007 

Sheraton El Nontazah, 
Alexandria, Egypt 


A distinguished event for Pediatricians from all over the 
world o meet and exchange knowledge. Faculty speakers 
will be from USA, France and many other countries. 


Dr. A. A. Fattah 
ayten444.@bhotmail.com 
bttp:/ / www.pedupdate.org 


World Heart Day 
30 September 2007 


Heart disease and stroke is the world's largest killer, 
claiming 17.5 million lives a year — 80% in low- and 
middle-income countries. Heart disease and stroke 
is largely preventable if the main risk factors, includ- 
ing high blood pressure, high levels of cholesterol and 
blood glucose, tobacco use, inadequate intake of fruit 
and vegetables, overweight and obesity, and physical 


inactivity are reduced. 


Recognizing parents influence not only in families 
but beyond into community groups, this years World 
Heart Day, 30th September 2007, is themed "Team 
Up for Healthy Hearts”. World Heart Day activities in- 
clude health checks, organized walks, runs and fitness 
sessions, public talks, stage shows, scientific forums, 
exhibitions, concerts, carnivals, and sports tourna- 
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ments. 

World Heart Day, now in its eighth year, is ran by 
the World Heart Federation's member organizations 
in over 100 countries. The World Heart Federation 
is a nongovernmental organization based in Geneva, 
Switzerland, committed to helping the global popula- 
tion achieve a longer and better life through preven- 
tion and control of heart disease and stroke. 


Press contact: 

Karen Smadja, Cohn & Wolfe 
Public Relations 

‘Tel: +41 22 908 4077 

Karen, smadja(Qcb.cobnwolfe.com 
bttp:/ /www.worldbeart.org 


The 34th Munich Endourological 
Symposium with Nursing Staff Seminar 
11-12 October 2007 


For information, contact: 

Dr. Uwe Treiber 

Dr. Niko Zand 

Department of Urology 
Klinikum rechts der Isar 
Technische Universitat München 
Ismaninger Str. 22 

81675 München 

Germany 

T: +49-89-4140 2507 

F: +49-89-4140 2585 
mriu@lrz.tu-muenchen.de 
bttp:/ /www.mriu.de/kongresse 
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Klag Faisal ain Aona & Research Centre 


SYMPOSIUM 


UPDATES [| INNOVATIONS 


06-07 November 2007 @ 25-26 Shawwal 1428 
Workshop by Department; 08 November 2007 / 27 Shawal 1428 


e Distinguished International Faculty + 


Who Should Attend: 


e Orthopedic Surgeons 

e Pediatricians 

٠ Physiotherapists 

e Nurses 

٠ Other allied health . 

Staff with special 
interests 









MU 
pce 7 





P for more information: 
Academic and Training Affairs, CME Section 
King Faisal Specialist Hospital and Research Cent 
P. 0. Box 3354, MBC 36 
Riyadh 11211 
Kingdom of Saudi Arabia 
Tel: +966-1-442-7238 /442-4858 

accredited by the Fax: +966-1-442-4153 

=! American Academy o 


3 s Continuing Medical T ——— P Email: web_symposia@kfshre.edu.sa 
! Website: www.kfshrc.edu.sa/symposia 


f $/ accredited by the 
£/ Saudi Commission for Health Specialties 












King Faisal Specialist Hospital & Research Centre 
announces vacancies in the following training programs for sponsored trainees 


SAUDI SPECIALTY CERTIFICATE 


PROGRAMS 


_ Anesthesiology 
Emergency Medicine 
Pancreatic Surgery 

King Faisal Cancer Center 


King Faisal Heart Institute 


Medical Genetics 


Medicine 


Neurosciences 


Obstetrics & Gynecology 


Requirements: 


Residency Training Programs 


Anesthesiology Orthopedic Surgery ' 
Emergency Medicine Otolaryngology 
General Surgery ° Pediatrics ' 
internal Medicine * Plastic Surgery 
Neurology Pathology 
Neurosurgery Radiology 
Obstetrics & Gynecology ° Urology 

* Arab Board Program 


Fellowship Training Programs 


Cardiac Anesthesia 
Pain Management 
Pediatric Anesthesiology 


Pediatric Emergency Medicine * 
Liver Transplant/Hepatobiliary Hepatobiliary Pancreatic Surgery 


Adult Hematology 
Medical Oncology 
Palliative Care 
Adult Cardiology * 
Pediatric Cardiology 


Thoracic and Cardiovascular Surgery : 


Medical Genetics 


Critical Care Medicine ' 
Endocrinology & Metabolism ° 
Gastroentorology * 

General Internal Medicine 
Infectious Diseases ° 
Nephrology ' 

Pulmonary Medicine * 
Rheumatology 

Pediatric Neurology 

Pediatric Neurological Surgery 
Gynecological Oncology 
Matemal Fetal Medicine 
Reproductive Endocrinology & 
Infertility 


Orthopedic Surgery 
Otolaryngology 
Pathology 


Pediatrics 


Pediatric Hematology! 
Oncology 
Radiology 


Surgery 


Urology 


* Saudi Subspecialty Certificate Program 


* Official copy of medical school graduation certificate 
» Official copy of intemship completion certificate 
* Three recent letters of recommendation 


» Copy of board certifications 
» Updated resume 
* Two recent photos 





Adult Reconstructive Surgery 
Pediatric Orthopedics 
Musculoskeletal Surgical Oncology 
Head and Neck Surgery 
Anatomic Pathology 
Hematological Pathology 

Allergy and Clinical Immunology 
Pediatric Gastroentorology 
Hepatology & Clinical Nutrition 
Pediatric Endocrinology & Diabetes 
Pediatric Infectious Diseases ' 
Pediatric Intensive Care " 
Pediatric Nephrology ° 

Pediatric Rheumatology 
Neonatal/Perinatal Medicine * 
Pediatric Hematology/Oncology 


Body Imaging 

Interventional Radiology 
Neuroradiology 

Nuclear Medicine 

Pediatric Radiology 

Woman Imaging 

Colorectal Surgery 
Endocrine & Breast Surgery 
Pediatric Surgery ' 

Renal Transplant Surgery 
Urological Surgical Oncology 


For inquiries and application forms visit our website: 





Or contact: 


www.kfshre.edu.sa/aape/Residency.html 


Tel: 966-1-442-7215 or 966-1-442-7214 


Fax: 966-1-442-7237 


Email: dabikhalii@kfshre.edu.sa or nelia@kishrc.edu.sa 





Send your completed application by post to: 
Academic & Training Affairs (MBC 36) 


King Faisal Specialist Hospital & Research Centre 
Q^ Day IAKA pn mrih 44944 Co veli Arghig 


First Announcement 


AND STEM CELL 
THERAPY 





King Faisal Specialist Hospital & 
| Research Centre 
P.O. Box 3354 
Riyadh 11211 





T: 464.7272.31816 
F: 464.7272.31875 


| submit Online: UD B 50 
http: //hem-onc-sct. edmgr.com Geren s we 
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الخلاصات العربية. 


تقدير وزن الجنين بتخطيط الصدى باستخدام طول عظم الفخذ: 
معادله هونارفر 


المقدمة: يحدث مو الجنين نتيجة تفاعل عوامل متنوعة Leg‏ تقديره مقاييس الموجات فوق الصوتية. يعد 
طول عظم فخذ الجنين مقياساً لتقدير وزن الجنين Lady‏ للفئة العرقية للفرد إذ تتفاوت أماط نمو الجنين بين 
الأعراق المختلفة. | 


المرضى والطرق: شملت هذه الدراسة المستقبلية 0٠١‏ سيدة حامل في الأسبوع 1" من الحمل. أجري 
تخطيط لصدى في الزمن ¿ الحقيقي لقياس طول عظم الفخذ ثم 6339 اجنين والذي ê‏ 423 03 باستخدام معادلة 
هونارفر الثانية. تم اختبار الارتباط بين الوزن | المقدر للجنين والوزن الحقيقي بمعامل ارتباط بيرسون وعلاقتها 
بالعمر ومعدل ALS‏ الجسم عند الأم وجنس الوليد والإجابية باستخدام اختبار التراجع المتعدد. 


slis ترابط وزن الجنين المقدر معادلة هونارفر بوضوح مع الوزن الجقيقي للطفل ووزن الولادة الفعلي.‎ get 
عن كونها لم تعتمد على العمر أو معدل كتلة‎ Mun هذه المعادلة صحيحة لتقدير وزن الجنين‎ pisi عليه.‎ 
pel أو على جنس الجنين أو إجابية‎ edi الجسم عند‎ 


الاستنتاج: يلعب الاستعداد العرقي 1,93 هاما في تقدير وزن الجنين. أعطت طريقة هونارفر التقدير الأفضل 


لوزن الولادة الفعلى sat‏ المواليد الايرانيين ويوصى باعتمادها. 
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الخلاصات العر بية 


الارتفاع المفرط فى سرعة تثفل الكريات الحمراء عند الأطفال 


المقدمة: يرتبط الارتفاع المفرط في سرعة تثفل الكريات الجمراء (mm/hr ESR < ٠٠١(‏ عادة“بأمراض 


هامة. أجريت هذه الدراسة لتقييم أهمية ذلك على المرضى من الأطفال فى مستشفى عسير المركزي. 


المرضى والطرق: نمت مراجعة جميع فحوص سرعة تثفل كريات pall‏ الحمراء التي أجريت للأطفال في 
الفترة ما بين سبتمبر ١١٠5م‏ و ديسمبر ؟١٠1م.‏ كما تمت دراسة السجلات الطبية للمصابين بارتفاع مضرط 

في سرعة fais‏ الكريات الحمراء (mm/hr ESR < ٠٠١(‏ (الفئة )١‏ من ناحية العمر والجنس والتشخيص 
ومقدار سرعة التثفل ومستوى الهيموجلوبين وعد الخلايا البيضاء. توزع التشخيص على سبعة أبواب: الخباثة, . 
ومرض النسيج الضام وأمراض المناطق الحارة. والعدوى الخفيفة. والتهابات الشديدة. وأمراض الكلى وأخرى 
متنوعة. تم ١44 Lisl‏ ا لديهم سرعة تثفل أدنى من ٠٠١‏ ملمتر (الفئة (f‏ عشوائياً للمقارنة. 


النتائج: من بين ۲۵١١‏ مريضاً لديهم زيادة في تثفل الكريات الحمراء كان لدى M‏ منهم زيادة مفرطة 

فوق ٠٠١‏ ملمتر (ZFA)‏ توزع المرضى على Of‏ من الذكور و40 من الإناث وتراوح متوسط العمر بين VIELAS‏ 
شهرا. كان السبب الأكثر شيوعاً هو العدوى )115,0( يليه مرض النسيج الضام (TA)‏ فالخباثة )235,1( 

ثم أمراض الكلى (A)‏ ارتبطت الخباثة بتدني مستوى الهيموجلوبين AT)‏ جم/ديسلتر). أظهرت المقارنة بين 
الفئة ١‏ والفئة f‏ مع الأخذ في الاعتبار باب التشخيص لكل على حدة أن متوسط عد الخلايا البيضاء أعلى 
لدى مرضى الفئة ١‏ المصابين بعدوى خفيفة. كما أن مستوى الهموجلوبين لدى مرضى الفئة ١‏ المصابين vane‏ 
النسيج الضام أدنى وبدرجة ملحوظة عن مرضى الفئة ؟ المصابين بالمرض ذاته دون فروق مهمة بين أبواب 
التشخيص الأخرى. 


الاستنتاج: السبب الأكثر شيوعا للارتفاع المفرط فى سرعة تثفل الكريات الحمراء هو العدوى. يمكن أن 
يستخدم هذا الارتفاع المفرط كمؤشر على المرض لكن ليس كأداة للكشف عن أي مرض. 
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الخلاصات العربية 


نتائج علاج السل فى مراكز الرعاية المتخصصه 


مقدمة: لم توثق نتائج العلاج الكيميائي للسل الرئوي والسل غير الرئوي والسل المنتشر بشكل جيد 
وبخاصة فى الدول النامية. قامت هذه الدراسة بتقييم نتائج علاج السل ونسبة الشفاء إلى العلاج والوفيات 


بين المرضى المصابين بجميع أنواع السل في مركز dle,‏ متخصص بالسعودية. 


المرضى والطرق: شملت الدراسة جميع الحالات التي شخصت وعولجت من المتفطرة السلية النشطة 
بين العامين ١١۱۹م‏ و١٠٠٠م.‏ شملت البيانات التى تم جمعها نوع الإصابة السلية ونتائج العلاج والانتكاسة 


والمرضيات. 


النتائج: تم تشخيص وعلاج ۵۳۵ حالة سل على مدى عنشر سنوات. وتم التحقق من السل الرئوي في ١4١‏ 
حالة. (T£)‏ والسل غير الرئوي في ١۳۹‏ حالة (ZIPP)‏ والسل المضاعف (الرئوي وغير الرئوي) في 00 حالة 
.)*٠١,7(‏ وجدنا مراضة مصاحبة في TW‏ مريضا )201( وتم الكشف عن ضعف المناعة لدى Lasa VA)‏ )2¥8( 
كانت نسبة الشفاء ؟۸. كانت نسبة الشفاء إلى العلاج ZAV‏ في حالات السل غير الرئوي. £۷۸ فى حالات 
السل الرئوي. و#14 في حالات السل المنتشر. كانت acus‏ الوفيات هي ZIA‏ كانت أعلى نسبة وفيات في 
حالات السل المنتشر (ZVA)‏ تليها حالات السل الرئوي (ATA)‏ ثم حالات السل غير الرئوي (T)‏ كانت 

۷ من الوفيات ذات علاقة مباشرة بالسل. حدثت انتكاسة لدی ۱٤‏ مريض من أصل 55 مريض (Z£)‏ بعد f£‏ 


شهر من المتابعة. 


الخاتمة: على الرغم من الرعاية المتخصصة جد أن حالات السل المضاعفة تؤدي إلى نسبة عالية من الوفيات. 


التشخيص الأبكر والعلاج الكيميائي الملائم والتام أمران مهمان لتحسين النتائج. 
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الخلاصات العربية. 


تقييم سكر الدم لدى مرضى السكرى من النوع الأول باستخدام 
جهاز الديلزة الدقيقة لقياس الجلوكوز المستمر 


مقدمة: تقوم أجهزة القياس المستمر للجلوكوز مراقبة التغيرات في تركيز الجلوكوز بالدم لحظة بلحظة. 
وذلك ما لا يمكن كشفه بالمتابعة الشخصية المتقطعة. قد تؤدي أجهزة القياس المستمر إلى التحسن في 
ضبط سكر الدم. وقد قمنا بتقييم طريقة الديلزة الدقيقة لتحسين السيطرة على سكرية الدم لدى مرضى 
السكري من النوع الأول والذين يتلقون العلاج بأساليب مختلفة من إعاضة الأنسولين الأساسي. 


المرضى والطرق: تم تقسيم OF‏ مريضاً بالسكري من النوع الأول قيد العلاج ب (NPH)‏ مرتين يومياً 
وأنسولين أسبارت قبل الوجبات تقسيما عشوائياً على فئتين: الفئة الأولى بالاستمرار على (5-11) (NPH)‏ أو 
(الفئة الثانية) 'اجلرجين" مرة واحدة (N=f1) ER‏ وتم البدم بنظام تسجيل يومي للجلوكوز عند البداية وبعد 


النتائج: في البداية كان الوقت الذي فيه سكر pall‏ في حد السواء (الجلوكوز بين ۳,۹ و ۸.١‏ مليمول/لتر) 
هو ۳۷,۹۱ + ZUAY‏ لفئة (NPH)‏ و ۳۵,۸۳ + 71,14 لمجموعة "جلرجين". Lol‏ فى نهاية الفترة ققد ازداد 


الوقت الذي يكون فيه سكر pall‏ سوياً لدی الفئتين على التوالى T)‏ ,03 + ۷,۲۲ و 0۷,۲۹ + Cur AV TV‏ 


(جلوكوز > ۳۹ مليمول/لتر) هی ۹,۹۸ + ZT,0V‏ للفئة الأولى و ZY,00 + ٠١,54‏ للفئة الثانية). Lol‏ فى النهاية 
فقد تناقصت فترة هبوط السكر فى الفئتين ( ۸,۰۰ + ASI‏ و 1,48 Pes UT, Ee‏ مقارنة ما قبل العلاج 
للفئتين). 


الخاتمة: أعطى خليل البيانات معلومات عن سكر الدم أكثر من (HDAIC)‏ و المتابعة الشخصية لسكر 
الدم وأظهر غياب أثر ذروة الفعالية وقلة النسبة المئوية للفترة التى ينقص فيها سكر الدم إلى المدى 
ll‏ 3 4 ^ لدى فئة "oro"‏ 
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الخلاصات العربية 


ed»‏ الصمرالمرارى: دور التصوير بالموجات فوق الصوتيه في التشخيص 
ab ERIT‏ 


IS Greci eri i ai yi fiia is tiit. e eea BH PME لس‎ tn 


مقدمك: تكون الطرق التقليدية للتصوير الإشعاعى فى كثير من الأحيان غير فعالة للتعرف على الديدان فى 


المسالك المرارية. أما التصوير بالموجات فوق الصوتية فهو طريقة آمنة وسريعة وغير باضعة ومعروفة بدقتها 
التشخيصية. درسنا مظاهر gla‏ الصفر المراري فى صور الموجات فوق الصوتية ودور التصوير بالموجات فوق 
الصوتية في التشخيص والعلاج. 


المرضى والطرق: في دراسة استباقية على مدى ۵ سنوات تم تشخيص داء الصفر المراري لدى 41 مريضا 
Lig‏ بواسطة الموجات فوق الصوتية. استند التشخيص بصفة رئيسية على مظهر صورة الموجات فوق 
الصوتية مدعومة بالنتائج السريرية والمخبرية وأثبت بنتيجة العلاج الجراحي أو الطبي أو الخروج التلقائي 
للديدان. أجري تصوير متابعة بالموجات فوق الصوتية لتأكيد التشخيص ومراقبة العلاج. 


النتائج: كانت الطفيليات موجودة في القناة المرارية الرئيسية المتوسعة لدی TY‏ مريضاً. وفي المرارة لدى 
١‏ مريضا. وفي القنوات داخل الكبد لدى 1 مرضى. وفي القناة البنكرياسية الرئيسية لدى 4 مرضى وبشكل 
خراج داخل الكبد لدى مريض واحد. كان منظر الصفر الخراطيني بشكل شرائح خطية أو منحنية مولدة 
للصدى لا تلقى SME)‏ مفردة أو متعددة, مع أو بدون خطوط مركزية أنبوبية صدوية تمثل المسالك الهضمية 
للدودة. شوهد منظر شبيه بالمعكرونة لدى 4 مرضى. وشدف ieac‏ الشكل gat‏ مريضين. أجريت عملية 
جراحية Arad‏ عنشر )11( مريضا. وعولج ٠١‏ مريضا طبياً Le)‏ فى ذلك الخروج التلقائي للدودة لدى ۷ مرضى 
بدون علاج) وأجري استخلاص للديدان باستخدام التصوير الراجع للأوعية المرارية والبنكرياس بالمنظار لدى 


عشرة مرضى. 


الخاتمة: تبين أن تصوير المتابعة بالموجات فوق الصوتية فعال لتأكيد التشخيص ومراقبة العلاج. 
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الخلاصات العربية 


معالجة الظفرة بالاستئصال البسيط وحده بالمقارنة مع الاستئصال 
البسيط مع قطرة ميتومايسين ج | 


مقدمة: الظفرة اضطراب عينى شائع فى جميع أنحاء العالم. والهدف من هذه الدراسة هو تقييم فعالية 
الاستئصال البسيط وحده مع/أو بدون الميتومايسين الموضعى كعلاج للظفرة. 


المرضى والطرق: أجريت هذه الدراسة على مرحلتين. في المرحلة الأولى. من ۱۹۹۱م إلى ٤۱۹۹م‏ أجري 
استئصال بسيط لائة )٠٠١(‏ مريض (الفئة .)١‏ في المرحلة الثانية, من ۱۹۹۵م إلى 401555 عولج Pee‏ مريض 
(الفئة ( بنفس الطريقة زائد ميتومايسين موضعي (قطرة للعين 72٠.05‏ £ مرات فى اليوم dal‏ أربعة al]‏ بعد 
العملية). توبعت جميع الحالات Bal‏ 4 سنوات. قورنت نسبة معاودة الظفرة لدى الفئتين. 


' في الفئة ۲. كانت الأعراض‎ ۱۷+٤١۷ و‎ ١ سنة في الفئة‎ ١١+49 كانت متوسط عمر المشاركين‎ quibui 
(7 من الفئة‎ (T) حالة‎ T) gat شوهدت معاودة بعد سنة واحدة‎ . )۳٠,٠۵( الفئتين‎ gat السريرية متشابهة‎ 
وم‎ ١ حالات )21( من الفئة ؟. بعد خمس سنوات كانت هناك معاودة لدی ا" حالة )211( في الفئة‎ P ولدی‎ 

حالات )71( في الفئة ؟ (01.... (P=‏ بالنسبة للمعاودة خلال خمس سنوات كان متوسط الزمن المنقضي 
قبل المعاودة لدى did‏ الاستئصال البسيط PAY‏ سنة gao)‏ الثقة 244/: ۳,٤۸‏ إلى (anu £V‏ 4,919 سنة gal‏ 


فئة الاستئصال البسيط مع ميتومايسين (مدى الثقة 290 )2,4 إلى ۵۰ سنوات) (Pee)‏ 


النامة: إن استعمال قطرة ميتومايسين C‏ مأمون على ما يبدو كعلاج للظفرة. 
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د. بيتر هیردسون 
د. جون فوكس 
د. كمال حنش 
د. نزار فتيح 


موظمو التحرير 
جون lS‏ 


محرر أول 


جيريلي بالجن مينور 
ماري ان بوكوبو 

Lin,‏ تهانو 

مساعد التحرير 


تصدر المدونات الطبية 
السعودية مرة كل 
شهرين عن مستشفى 
الملك فيصل التخصصى 
ومركز الأبحاث . ص.ب l‏ 
Pros‏ , الرياض M‏ 
المملكة العربية 


المدونات الطبية السعودية 


د. محمود الجرف 
رئيس هيئة التحرير 


د. علي الزهراني 
مساعد كبير الحررين 


د. محمد زهير القاوي 

د. عبد الغني طباخي 

د. عبد الرحمن الراجحي 
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and 5 x 7 inches (10 x 13 cm and 13 x 18 cm). Figure number, 
name of corresponding author, and an arrow indicating "top" 
should be typed on a gummed label and affixed to the back 
of each illustration. Slides must be marked for "front" as well 
as “top.” Written permission must accompany any photograph 
in which the subject can be identified or any illustration that 
has been previously published. All illustrations ("figures") must 
be numbered as cited in the text in consecutive numeric order. 
For photomicrog:aphs, the legend should include the original 
magnification and stain used. Tables. Tables should be prepared 
using theTable function in Microsoft Word. It is not necessary to 
submit tables in a separate file from the main document. Verify 
tabular statistics to make sure they tally and match data cited 
in the text. 


Responsibilities of Authors 

The authors are entirely responsible for accuracy of all state- 
ments and data (including drug dosages) contained in the man- 
uscript, accuracy of all reference information, and for obtaining 
and submitting permission from the author and publisher of 
any previously published material included in the submitted 
manuscript. The author should identify any financial support for 
the research in an acknowledgment in the manuscript. The cor- 
responding author of accepted manuscripts will receive an ed- 
ited manuscript for "final author approval" The author should 
review this carefully, as he is responsible for all changes in his 
work, including those made in final editing. 


Informed Consent 

All manuscripts reporting the results of experimental investiga- 
tion involving human subjects should include a statement con- 
firming that informed consent was obtained from each subject 
or subject's guardian, after approval of the experimental proto- 
col by a local human ethics committee. (Revised March 2007) 
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summary of original articles 


CANCER EPIDEMIOLOGY 
Cancer incidence among the Bahraini population: a 
five-year (1998-2002) experience 


Using data from the Bahrain Cancer Registry, Alsayyad and 
Hamadeh determined the epidemiological patterns of malignan- 
cies in Bahrain over a 5-year period and compared them with 
those of other Gulf Cooperation Council countries. They found 
2405 cases of cancer in Bahrain over the 5-year period, with an 
annual average of 481 cases. The world age-standarized incidence 
rates (ASR) were 162.3 and 145.2 per 100 000 for Bahraini 
males and females, respectively. The most common cancer types 
for males were lung, bladder and prostate, while the most com- 
mon types for women were breast, lung and ovary. Compared to 
other Gulf countries Bahrain had higher incidence rates for sev- 
eral types of cancer in both men and women. The rising trend in 
cancer incidence is likely to continue. 


ALLERGY 

Prevalence of airborne allergenic Amaranthus 
viridis pollen in seven different regions of Saudi 
Arabia i 


Hasnain and colleagues recorded the airborne incidence of A. 
viridis and other allergenic pollen in Al-Khobar, Dammam, Hail, 
Jeddah, Jizan, Qassim and Taif by samplers operated continuously 
for one year. A. viridis, which is known to be highly allergenic and 
a potential cause of respiratory allergic diseases, was a major com- 
ponent of outdoor airspora at all sites and the pollen was present 
throughout the year with distinct seasonal variations. Further 
studies are needed to confirm the allergenic impact of A. viridis 
pollen and sensitization of allergic individuals in Saudi Arabia. 


PEDIATRIC NEUROLOGY 
Primary congenital glaucoma in infants with 
abnormal brain MRI findings 


MRI findings of the brain in infants with primary congenital 
glaucoma have not been reported in the literature. Dai and Saygili 
reviewed the records of 17 patients with PCG and analyzed 
MRIs of the brain and associated manifestations. Three of their 
patients had abnormal findings suggestive of agenesis of the cor- 
pus callosum. Two others had delayed myelinization. The results 
‘suggest a close relationship between PCG and delayed myeliniza- 
tion of the white matter, but more studies are needed to confirm 
these results. 


PATHOLOGY AND GYNECOLOGICAL 


ONCOLOGY 

Pattern of abnormal Pap smears in developing 
countries: A report from a large referral hospital 
in Saudi Arabia using the revised 2001 Bethesda 
System 


Reports describing the frequency and pattern of abnormal 
Pap smears in developing countries using the revised Bethesda 
System are few. Abdullah reclassified all cervical Pap smears re- 
ported in the Pathology Department of King Abdulaziz Medical 
City, Jeddah, from the beginning of January 1998 to the end of 
August 2005, according to the revised system. Of 5590 sufficient 
smears, 261 (5%) were identified as abnormal and further clas- 
sified. Although the study showed a lower incidence and wider 
age range of cervical epithelial cell abnormalities than others 
published internationally, the results emphasize the need for a 
well-organized cervical cancer screening program supplemented 
by larger national studies on the pattern of cervical abnormalities 
in Saudi Arabia. 


PSYCHIATRY | 
Cognitive functions in euthymic patients with 
bipolar disorder 


Ozdel and colleagues compared the cognitive performance of 27 
bipolar euthymic patients with 21 healthy control subjects using 
tests of verbal and visual memory performance, attention, and ex- 
ecutive and psychosocial functions. The data showed persistent 
cognitive impairment on inhibitory control and selective attention 
as well as poor performance on verbal and visual memory tests in 
the bipolar patients. Impaired neuropsychological performance 
was associated with duration of illness, total number of episodes 
pet lifetime, and previous episodes with psychotic features. 


NEUROSURGERY 

Interoperative use of epidural methylprednisolone 
or bupivacaine for postsurgical lumbar discectomy 
pain relief: A randomized, placebo-controlled trial 


Corticosteroids and local anesthetics are widely used to decrease 
pain following surgery for herniated lumbar discs, but contro- 
versies still exist regarding the benefits of these drugs. Lotfinia 
and colleagues randomized 150 patients with single level herni- 
ated nucleus pulposus to either 40 mg methylprednisolone, 2 mL 
bupivacaine 596 or normal saline instilled into the epidural and 
exposed nerve root postoperatively following a standard hemi- 
partial lamimectomy and discectomy. 'There was no significant 
difference in back and radicular pain intensity between the three 
groups, leading the authors to conclude that intraoperative ad- 
ministration of epidural methylprednisolone or bupivacaine does 
not relieve postoperative back and radicular pain. 
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Diabetes mellitus is emerging as a major public health probelm in Saudi Arabia in parallel with the world- 
wide diabetes pandemic, which is having a particular impact upon the Middle East and the third world. 
This pandemic has accompanied the adoption of a modern lifestyle and the abandonment of a traditional 
lifestyle, with a resultant increase in rates of obesity and other chronic non-communicable diseases. The 
indigenous Saudi population seems to have a special genetic predisposition to develop type 2 diabetes, 
which is further amplified by a rise in obesity rates, a high rate of consanguinity and the presence of other 
variables of the insulin resistance syndrome. We highlight the epidemiology, clinical and complications 
profiles of diabetes in Saudi people. Diabetes is well studied in Saudi Arabia; however, there seems to be 
little research in the area of education and health care delivery. This is of paramount importance to offset 
the perceived impact on health care delivery services, to lessen chronic diabetes complications, and to 
reduce the expected morbidity and mortality from diabetes. 
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he world is witnessing a diabetes pandemic. 

The resource burden of the pandemic will 

fall primarily on developing countries.’ It is 
expected that the estimated number of patients with 
diabetes of 150 million in the late 1990s will reach 230 
million by 2010 and will rise further to 300 million by 
2025. Such a dramatic increase will have a significant 
impact on the meager health resources of the developing 
countries, as diabetes is a chronic disease with devastat- 
ing complications, including premature atherosclerotic 
cardiovascular diseases, sight-threatening retinopathy, 
renal failure and neuropathic diseases. The Kingdom of 
Saudi Arabia has a relatively young population whose 
lifestyle has witnessed major changes in the last four 
decades. A significant rise in diabetes prevalence has ac- 
companied these changes in lifestyle. In the late 1970s 
and early 1980s diabetes was not considered a com- 
monly encountered medical diagnosis in Saudi Arabia 
even in high-risk groups,’ and among the male Saudi 
population the prevalence of diabetes was not different 
from other parts of the world.* However, this seems to 
have changed dramatically in the last two decades, as 


the prevalence of diabetes in Saudi Arabia is now one of 
the highest in the world. 
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Unique genetic and physiological characteristics 
of Saudis may explain in part the dramatic rise in the 
prevalence of diabetes. Diabetes mellitus, especially 
type 2 is a polygenic disorder and the high consan- 
guinity rate among Saudis may be playing a significant 
role in its prevalence." Furthermore, Saudi Arabs have 
been reported to absorb glucose more rapidly than na- 
tive African people from Zambia.’ In addition, the ac- 
companying change in dietary habits in the last three 
decades, with regular consumption of large quantities 
of high caloric content food coupled with adoption of 
more sedentary lifestyle and abandonment of the tra- 
ditional nomadic way of life has led to high obesity. 
Obesity is a well-known and strong risk factor for dia- 
betes, especially in high-risk population. 

For this review, we studied the published literature 
on diabetes in Saudi Arabia with the aim of getting a 
global picture of the condition at a time when diabe- 
tes is having an adverse effect on health care delivery. 
We hope the review will be a useful and comprehensive 
source on the subject for researchers, academics and cli- 
nicians who care for the increasing number of patients, 
and help health care providers curb the tide of the dia- 


betes epidemic. We searched available articles published 
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in Medline primarily by using the key words diabetes 
mellitus’ and ‘Saudi Arabia’ up to the time of writing of 
the article. We covered the epidemiology, clinical and 
complications profile. We also highlight any specific 
features that may be rather unique to diabetes in Saudi 


Arabia or the Middle East. 


Epidemiology of Diabetes in Saudi Arabia 

Table 1 summarizes the various epidemiological studies 
that were published in Medline between 1982 and 2004. 
The first study by Bacchus et al (1982) studied a small 
number of patients and included only male civil service 
subjects from a small rural area outside Riyadh in the 
Central region. The study showed a prevalence of 2.5% 
and despite its several limitations the study highlights 
important features. About 65% of those with diabetes 
were overweight, and the quoted prevalence is higher 
than that reported by a similar study reported from India 
around the same time (1.6%). The next study, a single- 
authored study published in 1986, involved a small 
group of male and female subjects." It had the same 
flaws of involving a small number of subjects, only those 
from a rural area in the Western part of Saudi Arabia.’ 
However, it indicated the rising rate of diabetes, quoting 
a prevalence of 4.3%, and showing in addition, high obe- 
sity rates among the diabetic subjects (42%) compared 
with controls (28%). It also showed that diabetes was 
more common among affluent subjects. The next study 
was also a single-authored study by Anukote." It shares 
the same flaws, i.e., a relatively small number of subjects 
not representative of the whole population. No females 
were studied; it included only university staff from 
Riyadh (an urbanized population). Its main advantage 
is that it confirmed the trend of a rising diabetes preva- 
lence (696). 
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The study by el-Hazmi et al (1996) was devoid of 
the many limitations of the previous studies. It involved 
a large number of subjects (23 493) and both sexes of the 
age group 2-70 years were included. It gave for the first 
time a prevalence rate of type 1 diabetes (0.21%) and 
of impaired glucose tolerance (IGT) (0.715%), in addi- 
tion to an overall prevalence of type 2 diabetes (4.9996). 
Furthermore, it showed gender difference in diabetes 
prevalence (4.5% for females and 5.5% for males). It also 
pointed to the rise in prevalence of type 2 diabetes and 
IGT with age, reaching 17% and 12% for the former and 
1.396 and 2.2% for the latter for males and females » 30 
years of age, respectively. In a follow-up report published 
in the year 2000 by the same authors,” the prevalence of 
diabetes in males was 9.796 and in females 796 in a sub- 
set group of their original cohort who were »14 years 
of age. The. highest prevalence of diabetes was among 
subjects from the northern region of Saudi Arabia. They 
also showed that there was a parallel rise in obesity rates 
with a higher rate in females (2096) vs males (1396). 

A report of the household survey for chronic meta- 
bolic diseases by Al-Nuaim? (Table 1) was able to map 
out age and gender differences in diabetes prevalence in 
both urban and rural areas. The prevalence of diabetes 
among females was 14% and 9% and that among males 
was 1296 and 796, from urban and rural areas, respective- 
ly. The prevalence of diabetes in urban male populations 
in the age group 15-20 years was 2%, increasing dramat- 
ically to 4996 in the female age group 51-60 years. By 
contrast, the corresponding prevalence of diabetes in ru- 
ral areas was 1% and 29% in the same groups. The study 
confirmed a higher prevalence of obesity among urban 
females. ‘The study also showed that age, obesity and a 
family history of diabetes was more common in those 
with diabetes. The main limitation of this study (by 


Table 1. Epidemiological studies of diabetes in Saudi Arabia, 1982-2004. 





Study | | Year | No subjects | Urban | Rural | | Comments 
Bacchus etal | 1982 | 138 | No ; Yes | OGT , 2.5% | Onlymales ' 
Fatani " ' 197 | 9m c No ¦ Yes | RBG/OGIT : 4.3% | Only males | 
Anokute" | 1990 . — 3158 | Yes | No | Urine/FBG 60% i (| 
pUCU Ew We gee ean ae w dw een TT | 
Al-Nuaim® | 1997 | 13177 | Yes | Yes | RBG/OGIT | 120%(M),140%(F) | Urban 
an ane ظ‎ i eS" = " 9 s pe | È ا‎ i = | 58 
ekHazmi? — : 2000 ' 15493 | Yes . Yes | OGT , S7%(M),7.0%(F) | B 
ME SS 0 TREA 


FBG: fasting blood glucose, OGTT: oral glucose tolerance test, RBG: randam blood glucose, (M): male, (F): female. 
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todays standard) is that it used random blood glucose as 
a screening method so a significant number of subjects 
with diabetes might have been missed. Howevet, at the 
time of the study WHO recommended using the ran- 
dom blood glucose as the tool for use in epidemiological 
studies. In a further paper by the same author, the dia- 
betic group had more abnormalities of lipoprotein pro- 
files, which is further amplified by overweight and obe- 
sity, thus confirming a link in the various components of 
insulin resistance syndrome in Saudi Arabs.” 

The latest national epidemiological survey by Al- 
Nozha et al (2004),° like the report by Al-Nuaim, has 
the major advantage of being representative of the whole 
population, in addition to using a lower cut off value for 
fasting blood glucose as the screening method, accord- 
ing to latest ADA/WHO diagnostic criteria. However, 
its major weakness is that it only screened subjects older 
than 30 years of age, so the quoted overall prevalence 
rate (23.7%) may have been artifactually increased. It 


also confirmed the effect of urbanization, with a higher - 


rate in urban (25.596) vs the rural areas (19.5%). 

In summary, all published epidemiological studies, 
despite the major limitations of the earlier ones, have 
pointed: to an exponential rise in diabetes prevalence 
coupled with a parallel rise in obesity rates. It is an irony 
that in the Al Nuaim study the areas of least economic 
development (the southern region) have the least preva- 
lence of diabetes despite a higher consanguinity rate, 
suggesting that environmental factors are far stronger 
than genetic factors in the dramatic rise of diabetes prev- 
alence. Also, several of the studies confirmed the effects 
of urbanization and the concomitant parallel rise in obe- 
sity rates, both of which may have played a significant 
role in the rise in diabetes prevalence. 


Specific Diabetes Syndromes 


Type 1 diabetes mellitus 

The main study that examined the prevalence of type 
1 diabetes at a population level was that by el-Hazmi 
et al (1996). This study included about 8000 children 
younger than age 14 years and the prevalence of type 1 
diabetes was reported as 0.017%, with females showing 
more preponderance. An earlier study involved only 110 
children from a single centre in Riyadh” who were diag- 
nosed and followed up between 1985-1989. This study 
showed a mean age of onset of diabetes of 5.9 years, 
with 30% of the cohort less than 3 years of age; 31% 
of the children were from first-degree consanguineous 
marriages. Another small study by Kulyate and Narchi 
(2000)"* from the Eastern Province showed a significant 
increase in the incidence of type 1 diabetes between 
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1986 and 1997. The increase was mainly in girls and in 
those older than age 10 years. In the study by Fonseca 
et al (1985), the prevalence of type 1 diabetes among a 
cohort of 200 diabetic patients attending their hospital 
was 3.5% based on the presence of ketonuria, low insulin 
and C-peptide and the continuous need for insulin ther- 
apy. However, the same group in a later study? involving 
a larger number of patients and using the criteria of a 
previous episode of ketoacidosis plus the use of insulin 
to control hyperglycemia or the onset of diabetes below 
age 15 years, found a prevalence of type 1 diabetes of 
11.796, which is very much in accord with the prevalence 
of the disease from most parts of the world. 

The HLA haplotype of class II DQB1 0201/0202 
-DR104 was found to be associated with type 1 diabetes 
in Saudi patients whereas the presence of DPB1-0401 is 
protective against the disease, suggesting that the haplo- 
type DR4 confers risk of the disease in the same way it 
does in other population groups.” Immune markers for 
endocrine disease were assessed in a group of diabetic 
children and normal controls by Abdullah et al.” Of the 
Saudi diabetic children, 14.6% were positive for islet cell 
antibodies vs 2.2% of the normal controls. Of interest, 
56% of those tested at the onset of diabetes were positive 
for those antibodies. In the same cohort, 8.8% were posi- 
tive for antithyroid antibodies and 9.3% were positive 
for parietal cell antibodies, but none had anti-adrenal 
antibodies. The incidence of polyendocrine deficiency 
syndrome is not known, but in a case report, three mem- 
bers of the same family had Schmidt syndrome.” 


Other types of diabetes 

À unique association of diabetes in Saudi children was 
found with thalassemia major, a condition that is rare 
in Caucasians.” The prevalence of diabetes was high 
among those thalassemic children, which was related 
primarily to iron overload in the liver and pancreas as- 
sociated with either hypo- or hyperinsulinism. A pecu- 
liar and previously undescribed syndrome of neonatal 
diabetes mellitus, congenital hypothyroidism, hepatic 
fibrosis, congenital glaucoma and polycystic kidneys was 
described in two siblings (of 4) of a Saudi family.” The 
diabetes was found to be of non-autoimmune origin. 
Another unusual syndrome of diabetes mellitus, hypo- 
gonadism, with other abnormalities, was reported in six 
members of the same Saudi family?* 'The high consan- 
guinity rate among Saudis may prove to be crucial in 
such syndromes. 


Gestational diabetes mellitus 
Nearly three decades ago diabetes complicating preg- 
nancy or pregestational diabetes was occasionally en- 
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countered? A decade later this has changed dramati- 
cally. A study that screened 210 women using the 75-g 
oral glucose tolerance test after 28 weeks of gestation 
revealed that 19.3% had gestational diabetes.” The 
overall prevalence in this study was 10.3% on follow- 
up OGTT. Mwambingen et al (1988)” reported that 
gestational diabetes is particularly common in grand- 
multiparae. Khawaja et al (1989)”’ confirmed the earlier 
studies and showed an overall incidence of gestational 
diabetes of 11%, which is primarily influenced by par- 
ity and age. In a review of prenatal care in primary care 
health services in the Eastern province of Saudi that in- 
cluded 10 594 women the prevalence of diabetes among 
those women, was found to be 17%.” Offspring of Saudi 
diabetic mothers have a higher rate of infant morbidity 
compared to those born to non-diabetic mothers,” and 
this is characterized by excess macrosomia and operative 
delivery? On the other hand, perinatal mortality was 
shown to be higher in the offspring of the diabetic moth- 
ers compared to those without diabetes?! There was no 
difference in perinatal complications in those born to 
mothers with pregestational and those whose mothers 
have gestational diabetes,” 

A report by Narchi and Kulyate showed a high 
prevalence of Down syndrome in infants born to Saudi 
mothers with gestational diabetes.” All affected children 
had trisomy 21 and there was no age difference between 
those who had children with Down syndrome and those 
who did not. 

In summary, there is a parallel rise in the prevalence 
of gestational diabetes in common with the trend for rise 
in type 2 diabetes and this is associated with significant 
morbidity and mortality. However, other correlates for a 
rise in prevalence, like family history and obesity, has not 
been characterized by those studies. More data is needed 
in this area. 


Maturity onset diabetes of tbe young 

To date only few reports have pointed to the presence 
of this specific type of diabetes in Saudi Arabs.” El- 
Hazmi et al (1996) postulated that the condition was 
present in 13 children below age 14 years with diabetes 
whose diabetes did not require insulin therapy to control 
glycemia, and they had other members in the family who 
suffered from diabetes, but no scientific data or case re- 
port confirmed this.” 


Type 2 diabetes, insulin resistance syndrome, metabolic 
risk factors and macrovascular disease 

As in most parts of the world, diabetes in Saudi people 
is mainly type 2,7? clustering with obesity, dyslipid- 
emia and other variables of the insulin resistance syn- 
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drome, Dramatic changes in lifestyle with resultant 
obesity and possible genetic predisposition are probably 
responsible for the diabetes epidemic in Saudis, which is 
akin to other populations who witnessed similar chang- 
es. A possible interaction of high consanguinity rate to 
familial aggregation has been suggested.” 

Among Saudis, glucose intolerance is a major risk 
factor for vascular events, especially cerebrovascular 
disease?" and myocardial infarction? and especially in 
young patients.” In one study, diabetes was a predic- 
tor of acute myocardial infarction in patients attend- 
ing primary health care centers. Obesity and being 
overweight are major variables of the insulin resistance 
syndrome in Saudi Arabs and are strongly linked to 
type 2 diabetes. The diabetes epidemic has paralleled 
the upsurge of obesity in Saudis. El-Hazmi and Warsy 
studied the prevalence of obesity among 1419 patients 
with diabetes and 13 241 non-diabetic subjects from dif- 
ferent regions of Saudi Arabia. They found that obesity 


(BMI >29 kg/m") and overweight (BMI 25-29kg/m’) 


is present in 30% and 33% of those with diabetes but 
only in 16% and 25% of those without diabetes, respec- 
tively.” In the report by Al-Nuaim, (1997) diabetes and 
impaired glucose tolerance were increased in those who 
were overweight or obese, with impaired glucose tol- 
erance more common in overweight males and diabetes 
more common in overweight and obese females. In that 
study the overall prevalence of overweight and obesity 
in either sex exceeded 60%, which is one of the highest 
rates in the world." In another study, only 1996 of dia- 
betic and hypertensive patients attending primary care 
services were within their ideal body weight, and only 
9% of females had a BMI «25kg/m?." 

Recently, AlHarthy and AlGhamdi, (2005) reported 
a significant relationship between serum resistin, a pos- 
sible marker of insulin resistance, and all indices of body 
weight in diabetic and non-diabetic female Saudi wom- 
en, implying that overweight Saudi females are at high 
tisk of developing diabetes. Furthermore, Aldaghri et 
al (2005) showed that serum resistin is related to both 
LDL and CRB providing a possible link between insulin 
resistance, hyperlipidemia and inflammation." 

Hypertension is linked with diabetes in Saudis; how- 
ever, the strength of its relationship seems to be conflict- 
ing. Akber found that hypertension was present in 60% 
of the 427 patients with diabetes who were admitted to 
hospital, and this is strongly linked with other cardio- 
vascular complications, renal failure and higher mor- 
tality. However, Warsy and el-Hazmi (1999), in their 
epidemiological survey, reported that hypertension was 
present in 5.4% of males and 3.7% of females. The dif- 


ference between the two studies is likely related to selec- 
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tion bias and the small number of patients in the earlier 
study. Their finding is confirmed by Al-Shammari et al 
(1994). 

In the study by Al-Nuaim (1997), lipoprotein ab- 
normalities were common in diabetic Saudis with high 
numbers in the 90th centile of serum total cholesterol 
concentration across the various age groups, but was 
less severe than their age- and sex-matched European 
counterparts. Of the study cohort, 50% had low HDL 
and this was associated with overweight or obesity. High 
triglycerides were found mainly in males with glucose in- 
tolerance and to a lesser extent in females, despite the 
females having higher BMI. ‘The combination of low 
HDL and high TG reflects the atherogenic lipoprotein 
phenotype in Saudis as a refection of insulin resistance. 

Among patients with stroke, 37% to 41% have diabe- 
tes***? and diabetes is a major risk factor among patients 
admitted to the hospital with stroke disease. Diabetes 
also contributes to morbidity, mortality and long hos- 
pital stay? Young Saudi diabetics are more prone to 
lacunar cerebral infarct.” Furthermore, diabetes was 
shown to be a major contributor to peripheral artery 
disease in Saudis with 6196 of those with diabetes hav- 
ing peripheral artery disease. On the other hand, dia- 
betes is a well documented predictor of coronary artery 
thrombosis in patients in primary care," despite the fact 
that to date no study has assessed the prevalence and se- 
verity of coronary artery disease in Saudi patients with 
diabetes. 

The study by Al-Nozha et al (2002) assessed the lev- 
el of homocysteine, the independent vascular risk factor, 
and found that it is lower in Saudi diabetic patients,? in 
contrast to the study by Ajabnoor et “.لد‎ Interestingly, 
Ajabnoor et al showed a linear relationship between 
LDL and homocysteine, an observation documented 
before in young menstruating Caucasian females.” 
More data is needed to resolve this disparity, C-reactive 
protein (CRP), a surrogate for inflammation and excess 
vascular risk was reported to be reduced by metformin 
but not by glibenclamide in a group of Saudi patients 
with type 2 diabetes.” 


Diabetic retinopathy 

Among Saudi patients, the prevalence of retinopathy is 
31% after a mean duration of diabetes greater than 10 
years.” This is in keeping with data from the Diabetes 
Control and Complications Trial involving type 1 dia- 
betes patients from the USA as well as data from the 
United Kingdom involving type 2 diabetes patients.**°? 
The duration of diabetes and the incidence and severity 
of retinopathy are closely associated.” In patients with 
type 1 diabetes, the incidence rose from 6.1% in those 
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with diabetes duration <5 years, to 62% in those who 
had the disease for 210 years. For persons with type 2 
diabetes the incidence rose from 1096 to 5096 for those 
with a similar duration of diabetes. No proliferative 
retinopathy was seen amongst type 1 diabetes patients 
with disease duration €5 years and only in 0.896 of those 
with type 2 diabetes. In those with disease duration 210 
years, 996 of those with type 1 diabetes and only 2.196 of 
persons with type 2 diabetes had proliferative retinopa- 
thy. Insulin use is a significant factor associated with 
the incidence of retinopathy and in those with type 1 
diabetes who had an increased incidence and severity of 
retinopathy compared to persons with type 2 diabetes 
(4396 and 696 vs. 2596 and 1.596, respectively). In addi- 
tion to longer diabetes duration, poor glycemic control, 
hypertension and raised serum cholesterol are the main 
risk factors for development of retinopathy in all groups. 
The presence of nephropathy correlated with severity in 
all age groups. In another study by the same group,” the 
presence of retinopathy was a strong predictor for the 
presence of other diabetic complications in both type 1 
and type 2 diabetes patients. Among 90 patients with 
retinal vein occlusion, 3196 had diabetes and in nearly 
one third the occlusion was attributed to intense de- 
hydration whilst fasting during the wholly month of 
Ramadan.” In summary, data on diabetic retinopathy in 
Saudi patients, albeit scarce, seems to be in agreement 
with data from other parts of the world. However, to 
date no study has examined screening strategies for dia- 
betic retinopathy in Saudi patients. 


Diabetic neuropatby and foot disease 

Preliminary data from the Western part of Saudi Arabia 
suggests that the overall prevalence of neuropathy in 
diabetic patient is 8296, which is one of the highest in 
the world. Among those with neuropathy, 57% were 
asymptomatic, implying subclinical disease, and symp- 
tomatic disease is related to old age, longer duration 
of diabetes, poor diabetes control, type 2 diabetes and 
smoking. On the other hand, a study by Fonseca et al 
found relatively common abnormalities in tests of au- 
tonomic nerve dysfunction in a group of patents who 
had a relatively short duration of diabetes, implying a 
longer duration of subclinical diabetes in Saudi Arabs.” 
The same group confirmed their earlier finding by docu- 
menting prolonged cardiac systolic time, a surrogate for 
cardiac autonomic neuropathy.” In a comparative study 
between a group of Swedish patients with diabetes and 
similar age- and sex-matched Saudi patients, Neilsen 
(1998) found that the prevalence of diabetic neuropathy 
was similar in both groups. However, the occurrence 
of foot ulcers and the amputation rate was significantly 
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lower in the Saudi group. These findings were similar 
to a recent report by Abbott et al (2005) on the lower 
prevalence neuropathy and foot complications in Asians 
and Afro-Caribbeans compared to Caucasian diabetic 
patients in the UK. 

Qidawi et al (2001) reported that 29% of Saudi pa- 
tients with diabetic peripheral neuropathy have some 
features suggestive of diabetic neuroarthropathy, and 
that 18% of those patients underwent foot amputa- 
tions.” In a study by Akbar and Qari (2000), which 
looked exclusively into diabetic foot lesions in Saudi dia- 
betics, but involved a small number of patients, found 
that the problem is mainly seen in males, and that 23.5% 
ended with major amputations.® 

Erectile dysfunction in patients with diabetes is pri- 
marily related to neurovascular dysfunction. In a study 
by El-Sakka and Tayeb, a high prevalence of erectile dys- 
function is reported among their study cohort of Saudi 
patients with type 2 diabetes, but other confounding fac- 
tors like other endocrine disease and use of various medi- 
cations may have overestimated their finding.” Al Helali 
et al studied 388 patients with erectile dysfunction and 
found that 30% of them had diabetes.” Management of 
these patients is hampered by several economic, social 
and educational factors.” 


Diabetic nepbropathy 


` ‘There isa global increase in the scale of diabetic chronic 


kidney disease with a resultant increase in those requir- 
ing renal replacement therapy, in the aftermath of the 
diabetes pandemic worldwide. Saudi Arabia is no excep- 
tion. Despite that data on diabetic nephropathy in Saudi 
are scarce,” diabetes is responsible for 3096 to 45% of 
those requiring dialysis.? Al-Zaid et al (1994) screened 
211 patients with type 2 diabetes for microalbuminuria 
(MA) and found that 41.396 had MA and 12.896 had 
dipstick positive proteinuria. The subjects with MA had 
higher fasting blood glucose and BMI, but there was no 
difference in the levels of total.cholesterol, the presence 
of hypertension or length of diabetes duration between 
those with and those without MA.” No follow-up data 
is available from this study, nor is there to date any data 
on patients with type 1 diabetes. Furthermore, MA in 
type 2 diabetes may represent a marker of vascular dys- 
function and vascular risk rather than an exclusive indi- 
cation of future development of diabetic end-stage real 
disease (ESRD). 

In a case-notes review study, Al-Hamrany and 
Abdelmoniem (2004) examined 208 patients with type 
2 diabetes attending primary care services in the south- 
ern region. Dipstick positive proteinuria was found in 
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54% of patients and this was associated with poor dia- 
betes control and dyslipidemia.” However, this study 
had several limitations, including ascertainment bias of 
those with proteinuria, and methods of assessing overall 
glycemic control. In Caucasians with diabetic microal- 
buminuria, 20% to 40% develop overt nephropathy in 
6 years, compared to 37% to.40% of Pima Indians with 
MA over a 4 to 5 year period.” Preliminary data from 
Saudi Arabia is in accord with the latter.” 

In a study involving a small number of patients, Al 
Khader (2001) followed up 28 patients with type 2 
diabetes and diabetic nephropathy (confirmed by renal 
biopsy) and found that 43% became dialysis depen- 
dent, 42% doubled their creatinine and only 15% had 
a stable course.” This confirms that the rate of progres- 
sion of diabetic nephropathy in Saudi patients is alarm- 
ingly fast when compared with data reported from Pima 
Indians.” The dialysis population in Saudi Arabia has 
grown from only 370 patients in early 1980s to 7020 pa- 
tients in the late 1990s," and the number of diabetic pa- 
tients entering renal replacement therapy rose from 496 
in early 1980s to 14.8% in the mid 1990s”? to 4096 in the 
late 1990s.” The majority of those are type 2 diabetic 
patients, Furthermore, mortality among those entering 
dialysis has increased significantly, with the majority of 
deaths (60%) among those with diabetes. . 

There is also a parallel rise in incidence of hepatitis 
C infection among the dialysis population," and this 
has a special predilection for patients with diabetes.? In 
a study by Souqgiyyeh et al (1996), involving a group 
of patients who underwent renal transplantation in 
two major transplant centers in Saudi Arabia, and who 
were followed up between 1985-1996, 12.1% developed 
post-transplant diabetes (P'TD) after a mean follow- 
up period of 67 months vs. PTD in 1096 among those 
who had diabetes pre-transplant," This rate of PTD 
development is similar to the rate reported from other 
countries, The major risk factor for PTD is increas- 
ing age, but other important risk factors like family his- 
tory and HLA haplotype were not ascertained. Another 
weakness of the study is that the follow-up was prior to 
the widespread use of immunosuppressants, which have 
a major causative role in PTD. Despite that the rate of 
PTD is similar to the rate in the background population 
in earlier studies, Further studies are needed as this | 
study involved only two centers, and the current scale 
of PTD needs to be ascertained, especially with the 
recent dramatic increase in diabetes prevalence in the 
background population as well as the increase in those 
with diabetic ESRD who are increasingly receiving renal 
transplant. 
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Special Features of Diabetes in Saudi Arabia 


Higb rate of consanguineous marriage in Saudi people 
Saudi Arabia has one of the highest rates of consanguin- 
eous marriage in the world. In a study by el-Hazemi et 
al the rate of consanguinity is reported as high as 57.796, 
with first cousin marriage being 28.496 followed by 
distant relative. niarriage at 14.6%.’ Such a high rate of 
consanguinity may have a special impact on a polygenic 
disedse like diabetes mellitus, especially type 2 diabetes. 
Anokute, in a retrospective study of 210 cases of diabe- 
tes in the central region of Saudi, found that familial ag- 
gregation yielded an odds ratio of 6:2, which suggests a 
causal association with diabetes, However, the number 
in this analysis was small, and a larger epidemiological 
analysis did not include this variable for analysis. One 
may speculate that the high consanguinity rate has 
a special impact on type 2 diabetes in Saudis, but the 
confirmation of this will await analysis involving a large 
number of patients. Interestingly, the impact of consan- 
guinity is well known on inherited monogenic diseases 
like thalassemia and glucose-6-phosphate dehydroge- 
nase deficiency (G6PD), and those conditions amplify 
diabetes in affected subjects (see below). 


Hemoglobinopathies and diabetes 

Patients with hemoglobinopathies such as sickle cell dis- 
ease and thalassaemia may be especially prone to develop 
secondary diabetes following repeated blood transfusion 
with subsequent hemosiderosis and liver and pancreatic 
damage. Hemoglobinopathies are common in the Saudi 
population, especially in those in the Eastern province? 
where the prevalence of diabetes has been reported to 
be the highest in the Kingdom? Diabetes among chil- 
dren with thalassemia is higher than in their Caucasian 
counterpart.” No study has assessed the prevalence 
of diabetes among children with sickle cell syndrome 
who are also prone to develop secondary diabetes. On 
the other hand, Niazi (1991) has demonstrated a high 
prevalence of G6PD deficiency among Saudi diabetic 
patients—12.496 vs. 296 in bealthy non-diabetic control 
subjects.™ The clinical significance of this association is 
not clear. 


Ramadan fasting and diabetes 

Saudi Arabia is an exclusively Muslim country, and fast- 
ing durifig Ramadari has a special impact on diabetes.” 
There is a growing ody of literature on the relationship 
between fasting during the Holy month of Ramadan 
and diabetes, with fasting reported to be beneficial in 
patients with type 2 diabetes? but potentially harmful 
in elderly patients, and those who are ketosis prone, and 
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in those who have advanced complications.®”** Only one 
paper has examined the impact of Ramadan fasting on 
Saudi type 2 diabetic patients,” with no reported change 
in the level of fasting glucose, glycated hemoglobin, insu- 
lin, C-peptide or body weight, and with a significant rise 
in tota] cholesterol, but not triglycerides, at the end of 
fasting. It is an irony that the perceived benefit from fast- 
ing will require specific education and advice to patients 
and such education seems to be very much deficient or 
none existent." Dehydration during Ramadan fasting 
may be a trigger for retinal vein occlusion in patients 


with diabetes." Therefore, the need for more research _ 


in this area is needed,?? especially for other rituals dur- 
ing Ramadan, like Umra, which may have special impact 
on diabetes and its complications (Elhadd et al, unpub- 
lished observations). 


Tbe Muslim Pilgrimage (Hajj) and diabetes 

Every year there is a massive gathering of several mil- 
lion Muslims in the Holy places of Mecca and Medina. 
Among such pilgrims are many diabetic patients, and 
in general the provision of medical care to such patients 
is a challenging exercise. AlGhamdi et al (2003)?! have 
shown that diabetes is a major co-morbid condition 
among those pilgrims, and that admission with medical 
emergencies is modified by the season of the ritual (Hajj 
follows a lunar calendar and it changes by approximately 
11 to 12 days every year). We have recently observed 
that Hajj has an impact on patients with diabetes be- 
cause significant numbers present to emergency medical 
care centers with infected foot ulcers, hyperglycemia and 
infections (Elhadd et al, unpublished observations). 


Infections and diabetes 

Patients with diabetes, in general, are more susceptible 
to various types of infection. Saudi diabetic patients are 
more prone to infection with Mycobacterium tuberculosis, 
and to viral hepatitis infections. Saudi patients with dia- 
betes and ESRD on hemodialysis are more likely to con- 
tract hepatitis C infection than those without diabetes.” 
Conversely, patients with hepatitis C infection have a 
special predilection to develop diabetes. The interplay of 
various factors, including the genetic susceptibility, may 
amplify such risk further. Akbar et al (2002) have shown 
that Saudi patients with hepatitis C infection who de- 
velop diabetes are more likely to have a higher BMI and 
a positive family history of diabetes,” As patients with 
hepatitis A infection do not develop chronic hepatic 
sequelae, Makeen (1992) reported acute development 
of diabetes in three Saudi subjects with hepatitis A in- 
fection, with clinical and biochemical evidence of acute 
insulin deficiency (arguably resulting from pancreatic 


247 


248 


لاع لاع ]| 


involvement and possibly acute islitis) culminating in 
diabetic ketoacidosis.” Despite no follow-up data from 
this case series, a similar report from Nigeria showed 
diabetes to remit in six patients following acute hepatitis 
A infection, which recurred later in four patients.” 
Mycobacterium tuberculosis, both pulmonary and ex- 
tra-pulmonary, is on the rise in Saudi Arabia, and diabe- 
tes is a major risk factor for developing pulmonary,” as 
well as disseminated tuberculosis.” Nearly half of dialy- 


sis patients who had tuberculosis suffer from diabetes.” 


Herbal medicine use by Saudi diabetics 

Use of herbal medicines to treat various diseases is well- 
recognized practice in both developing and developed 
countries. In Saudi Arabia, however, the use of herbal 
medicine by diabetic patients seems to be high. In one 
study, 17% of a cohort of 296 patients from several dia- 
betic clinics reported using herbal medicines without in- 
forming their physicians.” In another study by Al-Saeedi 
et al (2003) one-third of a cohort of 1039 patients with 
diabetes were using herbal medicine, and 25% of them 
believed that it is both safe and effective." In this study, 
such a belief correlated with female sex, a family history 
of diabetes and poor compliance with diet. A study by 
Bugusz et al showed that herbal medicines may contain 
toxic materials." 


Conclusion 

Data accumulating over the last three decades have con- 
firmed that there is an epidemic of type 2 diabetes in 
Saudi Arabia. There is evidence to suggest that this has 
resulted from significant socioeconomic transformation 
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with significant changes in lifestyle, mainly adoption of 
a Western lifestyle and abandonment of the more ac- 
tive tribal and nomadic-type of life. The concomitant 
upsurge of the epidemic of obesity is another irony 
of these changes. Diabetes in Saudi Arabia is well re- 
searched, especially in its epidemiology and clinical 
aspects. However, with few exceptions, the profile of 
diabetic complications needs to be better characterized. 
The rate of development and progression of diabetic ne- 
phropathy appears to be comparatively fast, so contribu- 
tory factors needs to be explored. Also despite the high 
level of evidence for more severe atherosclerotic disease 
especially affecting young patients, more studies are 
needed, particularly in patients with diabetic coronary 
artery disease. Further, the genetics of diabetes needs to 
be studied, as significant genetic susceptibility is prob- 
ably a major player in the diabetes pandemic. The high 
consanguinity rate may help to. give new insights into 
the genetics of type 2 diabetes in general. In this regard, 
the possibility of new subtypes of maturity-onset dia- 
betes of youth may be unraveled. Finally, there is a need 
for studies looking into models of organization of care, 
screening for early complications and patient education 
and empowerment. Measures to curb the rising rates of 
obesity need also to be rigorous. | 
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BACKGROUND: Cancer is the second leading cause of death, following cardiovascular diseases, accounting 
for 1296 of annually reported deaths in Bahrain. We determined the epidemiological patterns of malignancies in 
Bahrain and compared them with those of other Gulf Cooperation Council (GCC) countries and other developed 
countries. 

SUBJECTS AND METHODS: Data for the study were obtained from the Bahrain Cancer Registry (BCR) data- 
base. The overall and type-specific 5-year average incidence rates were calculated for the years 1998-2002 
and derived using the CANREG software formula. The incidence rates for the year 2000 were used for compar- 
ing Bahrain with those of other countries in the Arabian Gulf using the statistics of the Gulf Centre for Cancer 
Registration. 

RESULTS: During the 5-year period there were 2405 cancer cases in Bahrain (1239 males and 1166 females), 
with an annual average of 481 cases. The world age-standardized incidence rates (ASR) were 162.3 and 145.2 
per 100 000 for Bahraini males and females, respectively. Generally, Bahraini men had a higher ASR for most 
cancer types, and the most common type of cancer was lung for males (35.2 per 100 000), followed by bladder 
(14.5) and prostate (14.3), and breast for females (46.8), followed by lung (12.2) and ovary (7.7). 
CONCLUSION: Compared to other Gulf countries, Bahrain had higher incidence rates for cancers of the lung, 
prostate, colorectum, bladder, kidney, pancreas and leukemia among males and for cancers of the breast, lung, 
bladder, thyroid, uterus and ovary among females. A rising trend in cancer incidence is likely to continue for 
years or even decades to come. 


( ancer is one of the major health problems in the 
Kingdom of Bahrain. It is the second leading 
cause of death, after cardiovascular diseases, ac- 

counting for 12% of annually reported deaths. It inflicts 

a substantial burden on healthcare services, consuming 

a large proportion of financial and other resources.! 
The role of cancer registries in cancer control is 

not equivocal^ Recognizing this important role, the 

Ministry of Health (MOH) put cancer control among 

its highest priorities and established a cancer registry. 

Ihe establishment of the Bahrain Cancer Registry 

(BCR) through a ministerial decree (No. 5, 1994) was 

a key step in declaring cancer as a notifiable disease and 

laying the foundation for a database. This paper pres- 

ents the first 5 years experience of the newly established 
registry. It describes the epidemiological patterns of 
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malignancies in Bahrain and compares them with those 
of other Gulf Cooperation Council (GCC) countries 
and other developed countries. 

The Kingdom of Bahrain is located centrally on the 
southern shores of the Arabian Gulf, and comprises of 
an archipelago of islands with a total land area of 717.5 
square kilometers. Bahrain island is the largest of these 
islands accounting for nearly 8396 of the total area of the 
Kingdom including the capital, Manama? According 
to the 2001 census, the total population of Bahrain 
was 650 604 persons of whom 405 667 (62.496) were 
Bahraini and 244 937 non-Bahraini. 'The growth rate 
between the 1991 and the 2001 censuses was 2.796 for 
the total population, 2.596 for the Bahraini and 3.196 for 
the non-Bahraini. The 5-year average estimated mid- 
year population for 1998-2002 was 638 033 of whom, 
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398 455 (62.5%) were Bahraini, and 239 578 (37.5%) 
were non-Bahraini? It should be noted here that the 
majority of the non-Bahraini population (69.296) are 
males, who form the major part of the working force. 
The non-Bahraini population is unstable, characterized 
by a very rapid turn over during the year, and their tran- 
sitional nature could affect the interpretation of cancer 
occurrences. 

The government is committed to providing a high 
standard of comprehensive health care to residents, in- 
cluding public health, and primary, secondary and tertia- 
ry cate services. Primary health care is delivered through 
a network of 22 well-equipped health centers, staffed 
with qualified family physicians and allied health per- 
sonnel and distributed in all geographic regions. General 
and specialized secondary care is provided through the 
main government hospital, Salmaniya Medical Complex 
(SMC), which has recently been expanded to house the 
new Oncology Services Centre that is equipped with 
the latest diagnostic and therapeutic technology to pro- 
vide different types of treatment including chemother- 
apy, radiotherapy, immunotherapy and bone marrow 
transplantation. The Bahrain Defense Force (BDF) 
Hospital is the second general secondary hospital that 
primarily serves Ministry of Defense employees and 
their families and accommodates the centre for cardiac 
surgery in the country. Secondary care is also provided 
by six other private hospitals. Together, the government 
and private hospitals have a capacity of around 2000 
beds and ratios of 22 doctors of different specialties and 
50 nurses for every 10 000 population.! 


SUBJECTS AND METHODS 
The BCR is a population-based registry where all phy- 
sicians in the Kingdom were requested in 1994, follow- 
ing the ministerial decree, to report all cancer cases to 
the Cancer Registry Office, which is organizationally 
annexed to the Medical Review Office at SMC. A full- 
time epidemiologist and a part-time medical records 
technician working as a tumor registrar operate the 
registry. 

Cases included in the study were those registeréd 
as having a malignant disease in the BCR between 1 
January 1998 and 31 December 2002, whether the 
cancer was microscopically or clinically diagnosed. 
Personal, clinical and tumor details are entered in the 
registry using a specially designed registration form, 
and checked for duplication and consistency using the 
CANREG IV software that was developed by The 
International Agency for Research on Cancer (IARC) 
specifically for cancer registration.Ó Coding anatomical 
sites and morphology of tumors is done according to the 
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International Classification of Diseases for Oncology 
(ICD-O-3),’ ۰ 

In addition to passive notification, case finding is 
enhanced by several approaches. First, medical re- 
cords of patients admitted with cancer to SMC, which 
is the main source of cases, are sorted at the Medical 
Record Department upon discharge and checked for 
their registration status. Second, the Registrar visits 
the BDF Hospital periodically to review and identify 
lists of newly diagnosed cases. ‘Third, the Registrar also 
receives cancer death notifications from the Birth and 
Death Registration Office, MOH, on a regular basis. 
The "Death Certificate Notification" (DCN) cases are 
cross-matched with the registered cases to sort out the 
unmatched cases (true DCN), which are then followed 
back for any hospital information related to malignancy 
and date of diagnosis. Of these true DCN cases, any 
case would be registered as an ordinary one if there 
were enough information indicating that it was an inci- 
dent case. Those with insufficient clinical data or if the 
information was not indicative of the cancer are regis- 
tered as “Death Certificate Only” (DCO) cases. 

Using the check program, which is built-in within 
the CANREG software, data were examined for dupli- 
cate registration as well as for illogical errors in com- 
binations of variables such as site-sex, site-morphology 
and age-morphology. Data was also checked for illogical 
combinations that could not be captured by CANREG 
such as morphology versus basis of diagnosis (e.g, leu- 
kemia), behavior versus stage codes (for in-situ), basis 
of diagnosis versus status codes (for DCO) and mor- 
phology versus stage. Cases in which diagnosis was 
based on the histology of metastasis (secondary site) 
were reviewed to ensure that the depicted site was for 
the suggested primary and not for the secondary tu- 
mor. Missing date of birth was replaced by the first 
two digits of the Central Population Register number, 
which represents the year of birth. In this case, the first 
of January was designated to complete the full date of 
birth. Missing data for unknown primary site and other 
variables were sought and recorded when found. 

Incidence rates were calculated from the CANREG 
software, in which crude total and age-sex-specific inci- 
dence rates (ASPRs) for each type of cancer were cal- 
culated by dividing the number of registered cases in a 
yeat by the corresponding estimated mid-year popula- 
tion for the same year, the latter being an approximation 
of the person-years at risk. 

The 5-year average total aid ASPRs for the period 
from 1998 to 2002 were Ey-ulated according to the 
method used in "Cancer Incitfence in Five Continents"? 
In this method, the total number of cases registered in 
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the 5-year period is divided by person years at risk de- 
rived by multiplying the mid-year estimated population 
of the middle year (2000) times the number of years of 
the study period (five years). Rates were standardized 
for age and sex, by the direct standardization method 
using the world standard population supplied by the 
CANREG software. 

The age-standardized incidence rates (ASRs) of 
some of the leading cancers in Bahrain in the year 2000 
were compared with the corresponding rates for the 
. same year for Kuwait, Oman and Saudi Arabia.? These 
countries. were chosen because they have good national 
coverage and reliable cancer registries, and as data for 
the 5-year period is not available for these countries, the 
year 2000 was taken to represent the mid-year of the 
1998-2002 period. 


RESULTS 


Overall cancers 

During the 5-year period (1998-2002) there were 2405 
cancer cases in Bahrain (1239 males and 1166 females) 
with an annual average of 481 cases. Of the males, 
962 were Bahraini and 277 non-Bahraini. The corre- 
sponding figures for females were 964 and 202, respec- 
tively, The average annual crude incidence cancer rates 
for males were 95.7/100 000 among the Bahrainis, 
33.4/100 000 among the non-Bahrainis, and 67.6/100 
000 among:all males combined. The corresponding 
rates for females were 97.7, 54.7 and 86.0 per 100 
000 women, respectively. The world ASRs were 162.3 
and 145.2 per 100 000 among Bahraini males and 
Bahraini females, respectively. The corresponding rates 
for the non-Bahraini males and females were 116.3 and 
115.4 per 100 000, respectively, and the ASR for both 
Bahrainis and the non-Bahrainis were 147.7 and 139.1 
per 100 000, respectively. Generally, ASPRs increased 
with age for both Bahraini and non-Bahraini males and 
females (Figure 1). Compared to males, females showed 
higher rates at young ages and lower rates at older ages 
among both Bahrainis and non-Bahrainis. 


Cancer among the Bahraini population 
Bahraini males had higher ASRs than females in al- 
most all common cancers except thyroid cancer (Table 
1). Bladder cancer was four times more common, can- 
cer of the lung almost three times more common while 
. colorectal and pancreatic cancers were two times more 
common among males than females. In contrast, thyroid 
cancer was almost seven times more common among fe- 
males than males. 

Bronchial and lung cancer is the conimonest cancer 
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Figure 1. Average age-specific incidence rates of all cancers by nationality and gender, 
1998-2002 


Table 1. Age-standardized rate (world)/100 000 for common cancers among Bahraini 
males and females, 1998-2002. - 
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among Bahraini males, followed by bladder, prostate, 
colorectal cancers, and leukemia (Figure 2). The com- 
monest five cancers among Bahraini females are breast, 
lung, thyroid, ovary and colorectal (Figure 3). 

The ASPRs of the five commonest cancers among 
Bahraini males and females (Figures 4, 5) indicate large 
gaps between the leading cancer in each sex and other 
cancers at all age groups. Lung cancer among males 
increases steeply with age, particularly at the older 
ages. Breast cancer has a bimodal distribution among 
Bahraini females with the frst mode between the mid 
40's and the mid 50's and the second at the 65-69 years 
age group. Prostate cancer has a pattern similar to that 
of lung cancer among males but with a delayed start. 
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Figure 2. incidence rates of commonest types of cancer among Bahraini males, 1998-2002. 
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Figure 3. Incidence rates of commonest types of cancer among Bahraini females, 1998-2002. 
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Bladder cancer directly increases with age after the age 
of 40 years among males. In males, leukemia has a sim- 
ilar pattern as that of prostate cancer but with lower 
rates at all age groups. Colorectal cancer in males has a 
peak in the 70-74 years age group. Lung cancer among 
Bahraini females has an identical age pattern as that of 
the males with lower rates at all age groups. Colorectal 
cancer among females has a slow and gradual increase 


with a peak at the age 55-59 years and higher rates from 


65 years and above. The ASPRs of colorectal cancers 
among females are lower than their male counterparts. 
Ovarian cancer has a bimodal distribution with age 
while thyroid cancer is unimodal with its highest peak 
at the age of 60-64 years. 

Comparing of the sex-specific cancers among the 
Bahraini with their counterparts in GCC countries 
population, Bahraini females have the highest incidence 
rates of breast, uterus and ovarian cancers and the sec- 
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Figure 4. Age-specific incidence rates of five commonest cancers among Bahraini males, 1998-2002. 
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Figure 5. Age-specific incidence rates of five commonest cancers among Bahraini females, 1998-2002, 


ond for cervical cancer among GCC countries, and 
Bahraini males have the highest ASR for prostate can- 
cer in the year 2000 (Tables 2, 3). The ASR for breast 
cancer among Bahraini females in that year was 57.2 per 
100 000. The corresponding rates for Kuwaiti, Omani 
and Saudi females were 41.7, 14.9 and 13.9 per 100 
000, respectively. The ASRs for ovarian and endome- 
trial cancers among Bahraini females were 8.2 and 5.5 
per 100 000, respectively. The corresponding rates were 
4.3, and 3.0 for Kuwaiti, and 6.0, 1.3 for Omani, and 
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2.2 and 2.4 per 100 000 for Saudi females, respectively. 
Bahrain ranks second to Oman in cancer of the cervix, 
the rate being 4.4 per 100 000 in 2000 for the Bahraini 
and 7.0 per 100 000 for the Omani females. The rates 
for Kuwaiti and Saudi females in 2000 were 2.3 and 2.1 
per 100 000, respectively (Table 2). The ASR for can- 
cer of the prostate among Bahraini males was 19.3 per 
100 000 in 2000. The corresponding rates in the same 
year were 7.3, 8.7 and 3.6 per 100 000 among Kuwaiti, 
Omani and Saudi males (Table 3). 
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"Bladder (C67) sa ravi الام اوهو ووو وم مودعم مفو‎ mesten : PUE yet : pu "—€——— e" Ayocrtrvstsa f us 4eazA 046429 0 ; í Araz»epesssasa 7" ع عم همه‎ rate of thyroid cancer in the GCC countries while the 
e » » * t a . ٠ 4 ` * . 
nd : nudos E O EUST. EA UR CR Bahraini males had a very slightly higher ASR. Bahraini 
Non-Hogdkin's i | males had also the highest rates of colorectal, kidney, 
lymphoma 5.1 | 3.5 i 5.4 3.9 li d ; M he Bibian f 
(C82-85:C96) | iver and pancreatic cancers. Moreover, the Bahraini fe- 
PC — Ó (A terree : E Í—A 0 ee — Hune eer n — males had the highest ASRs in GCC countries for can- 
tomac | ; | 7 
EE KMS aceti سا سا سيم‎ CEES of the stomach, kidney, liver and pancreas, Bahraini 
5 0 1 1 " 
Thyroid (C73) | 81 , 5.0 i 40 ! 45 males were second for stomach cancer while females oc- 
Kidney (C64-66;C68) 56 08 ST 09 cupied the same rank for colorectal cancer and leukemia 
Liver (C22) l 7.3 0.6 : 3.1 | 2.7 
Pancreas (C25) O24 07 1.5 Fo 42  ? 0.8 DISCUSSION 


Before any interpretation of the findings can be made, 
completeness of registration and the quality of the data 


Table 3. Age-standardized rate (world)/100 000 for common cancers among Bahraini need to be addressed. It is known that in their early 
males and their counterparts in selected GCC Countries, 2000. Stages registries facea problem of incompleteness, which 





= | | - 1 oe j | improves when more vigilant quality control measures 
Site (ICD-10) | Bahrain . Kuwait |) Oman | are applied and the awareness of notifying physicians 
Id ons 35 57 16.0 | 88 ^^ 43 of the existence and benefits of the registry increases." 
zu nue Ca betae. Cancer registration in Bahrain started in 1994 and, as 
| l i ; 
Prostate (C61) 193 | 13 po 87 | 3.6 with any newly established registry, there were some dif- 
Colorectal (C18-20) 125 ` 102 Lv d 47 ficulties in ascertaining all cases and gathering all the 
See een eerste ام ا‎ required information as well as in coding and valida- 
Leukemia (C91-95) — ' 7.1 2.8 | 5.9 ! 34 : : 
tt sies, Con procedures. From 1998 onward, registration was 
1 . . a 
Bladder (C67} | 0M5. 6.0 . 3.6 3.7 done following a set of rules described in the manual 
Non-Hogdkin's | | IMS of registration of the World Health Organization” and 
lymphoma i 5.6 10.1 ; 74 | 5.3 checking the data through CANREQG software. As for 
-RR: A ! 7 5 . r 
Pesan ee cue ae ا‎ eee -———— the coverage, in the years prior to 1998, registered cases 
Stomach (C16) !ا‎ 112 od 2.5 )ا‎ 32 2] were those reported from the SMC, the only hospital 
Thyroid (C73) 16 0 15 ro odd. s 14 that provided oncology care and radio- and chemo- 
Ey —— (C64-86.C68) — RN i "rd MU — A aes — مودو‎ venen i x — مجو‎ therapy in the country. Coverage is considered good 
iane -00; s : i £2. : . . 
jx dece e t n åg not less than three fourths of the cases in Bahrain 
P ` i . . . 
Liver (C22) 714 — | 4.0 0, 99. 1| 6.1 are diagnosed at SMC. The cooperation with the BDF 
Pancreas (C25) at 23 i و5‎ 15 Hospital, since 1998, yielded better coverage, especially 


for cases that might be diagnosed and treated overseas. 
Moreover, coverage is further enhanced by the routine 
cross-checking of the BCR with the death register. 
Taking into consideration possible artifacts in the 
currently presented incidence statistics of the disease, 
Bahrain is right in the heart of the third stage of tran- 
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sition, according to Omran's theory of epidemiologic 
transition," where chronic diseases, namely those of 
the cardiovascular system, cancer and diabetes are dom- 
inating the main burden of disease. They account for 
more than half of reported annual deaths, with cancer 
occupying the second rank of leading causes of death 
following cardiovascular diseases.’ This is in line with 
lifestyle changes that have taken place in the Bahraini 
community in the last two decades. 'Ihe prevalence 
of tobacco smoking is 2596 in men and nearly 1096 in 
women." In fact, the phenomenon of women smoking 
is increasing with the spread of sheesha (water pipe) 
smoking, and the increase in social acceptability of this 
type of smoking in the Kingdom. Moreover, obesity 
is on the increase with more than half of women and 
men either overweight or obese, and very few exercise 
regularly. 

The pattern of cancer incidence reported here for 
males is slightly different from that in the developed 
countries as lung cancer is the leading type among 
Bahraini men while prostate cancer has now taken the 
lead in many of developed countries.” This could partly 
be due to the increased screening and early diagnosis, 
which intensified in the western world. For females, 
however, the patterns are similar with breast cancer 
by far the leading type. Breast cancer among Bahraini 
women (46.8/100 000) is four times that of lung cancer 
(12.2/100 000), the second commonest. One distinct 
observation in the incidence of breast cancer in Bahraini 
females compared to western countries, is that it begins 
to increase in incidence early in a young age group, a 
phenomenon which could warrant some genetic predis- 
position that needs further study. The pattern of cancer 
in Bahraini males is different from that of other GCC 
countries. Lung cancer ranks first for Bahraini males 
in contrast to stomach cancer among the Omani, and 
leukemia among Saudi males. Breast cancer however, 
is the most frequent cancer in all females in the GCC 
countries.” 

With the evolving lifestyle behaviors that lead to an 
increasing risk of cancer occurrence, along with cur- 
rently modest prevention and control activities, the pat- 
tern of common types of cancer in Bahrain is likely to 
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pursue a rising trend for years or even decades to come. 
This situation is challenging to the health authorities in 
their attempts to ameliorate the cancer burden on the 
community. Moreover, in the current healthcare system 
the government ensures availability and accessibility of 
cancer preventive and curative services to all residents of 
the country, which imposes a huge financial burden on 
the MOH. However, the government has a great oppor- 
tunity to cut the cost by strengthening cancer preven- 
tive programs since about sixty percent of the common 
cancers in Bahrain are associated with smoking and diet 
and thus are preventable.” It is universally accepted that 
a more than 50% reduction in cancer mortality could be 
expected from effective anti-tobacco programs (35%) 
and modification of dietary habits (20%) in developing 
countries.^? Furthermore, about a 20% reduction in 
breast cancer mortality is achievable through a properly 
designed and implemented screening program.”” A re- 
cent systematic review of seven completed and eligible 
trials showed a similar overall reduction rate, but as the 
effect was lower in the highest quality trials, the authors 
concluded that a more reasonable estimate is a 15% 
relative risk reduction. Meanwhile, the authors warned 
of the possible harms of over-diagnosis and over-treat- 
ment that screening might cause.” 

These promising results in all such preventive mo- 
dalities are, however, not easy to achieve without the 
realization of the need for resources including orga- 
nizational, physical and human; and the sustainable 
commitment to procure them. We must also under- 
stand that it is difficult to convince people to put their 
knowledge about healthy behaviors into practice. For 
example, anti-tobacco measures may take up to thirty 
years before their maximum impact on cancer incidence 
is realized. For that, scientists believe that there will be 
a strong role for early detection and screening, treat- 
ment and palliative care modalities for years to come. 
They warn that screening is not just testing. It requires 
goodcompliance, a high-quality test, efficient referral, 
effective treatment and adequate follow up.’ Above 
all, the health authorities in Bahrain must invest heavily 
now in preventive cancer health care and not expect the 
payback until ten to twenty years from now. 
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BACKGROUND: Amaranthus pollen grains are known to be highly allergenic and a potential cause of respira- 
tory allergic diseases. Nevertheless, data on the prevalence of Amaranthus pollen in the environment is limited 
and almost non-existent for Saudi Arabia. 

METHODS: We conducted an investigation to record the airborne incidence of A. viridis and other allergenic 
pollen in Al-Khobar, Dammam, Hail, Jeddah, Jizan, Qassim and Taif, using Burkard Volumetric Samplers. The 
samplers were operated continuously for one year at each location. 

RESULTS: The data revealed A. viridis as one of the major components of outdoor airspora, constituting a 
. maximum of 96% of total pollen counts in Hail, followed by Al-Khobar (89%), Jeddah (87%), Qassim (85%), 
' Taif (84%), Dammam (83%) and Jizan (61%). These higher percentages contributed largely to the total weed 
pollen catch during August to November in all seven regions. In addition, the data also showed that A. viridis 
pollen were present throughout the year with distinct seasonal variations. The diel periodicities for at least five 
sites averaged over a year showed mid-day to early evening maxima. The maximum concentration approached 
3000/m? of air in October and 1827/m? of air in September. The data also exhibited a seasonal pattern in their 
maximum appearance. 

CONCLUSION: Further studiés related to biochemical and allergological aspects are needed to confirm the al- 
lergenic impact of Amaranthus pollen and sensitization in allergic individuals in the Kingdom of Saudi Arabia. 


marantbus viridis, also called slender amaranth 
A or pigweed, is a cosmopolitan naturally grow- 

ing weed found widespread in temperate and 
tropical regions of the world. It grows mainly on waste- 
lands, along water coarses and as a weed in cultivated 
crops. It is known to flower all through the year and 
produce enormous amounts of pollen in the airspora. 
Of several species of Amarantbus, only eight species are 
known to exist in Saudi Arabia. Among these, A. spino- 
sus, A. graecizans, A. viridis and A. lividus are consid- 
ered the most common weeds,’ 

Allergenicity to a few species of Amaranthus pol- 
len has been reported?? Many genera belonging to 
Chenopodiaceae and Amaranthaceae are also well 
known for causing pollinosis.^^ However, only a few 
reports have documented the airborne occurrence of 
A. viridis pollen”? Apparently, no detailed study on 
seasonal and diel periodicities of A. viridis pollen has 


| 
i 
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been previously undertaken or published. The objective 
of the current study was to determine the airborne in- 
cidence of A. viridis pollen in different regions in Saudi 
Arabia, and to describe their seasonal and diurnal (diel) 
periodicities. 


METHODS 

Atmospheric samplings at seven major regions (Al- 
Khobar, Dammam, Hail, Jeddah, Jizan, Qassim and 
Taif) in Saudi Arabia were conducted using Burkard 
Seven-Day Volumetric Spore Traps. The traps were 
operated continuously for more than 12-month peri- 
ods and one-year data were included for each site dur- 
ing 1994-2001. 

Al-Khobar (sampled during the years 1998-1999) 
is a comparatively newly developed city, with major oil 
fields located in the region and it has become the com- 
mercial hub of the eastern province. Dammam (1999- 
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2000) is a newly developed business city on the east 
coast. Hail (1996-1997), a newly developed city in the 
Northern province of Saudi Arabia, is a rich agricultur- 
al region. Jeddah (2000-2001) is an ancient coastal city 
by the Red Sea. Jizan (1994-1995) is another ancient 
coastal city by the Red Sea in the Southern province. 
Qassim (1997-1998), located in the central province 
of Saudi Arabia, is mostly an agricultural region. Taif 
(1995-1996), located in the western province of Saudi 
Arabia and situated on a plateau, is a hilly summer re- 
sort with deciduous plants and highlands. 

‘The Burkard Volumetric (7-day recording) Samplers 
were installed on the roof of hospital buildings and the 
intake orifice of the samplers was approximately 10 me- 
ters above the ground level. Samplers were set for 7-day 
sampling onto Melinex tape. Air was drawn through 
the 2x 14-mm orifice at 10 L/min to impact onto adhe- 
sive-coated, transparent tape. The tapes were changed 
weekly and cut into one-day (24 hour) segments, 
which were mounted with a gelvatol-phenol mixture 
onto a microscopic slide. Identification and counting 
were undertaken in 10 random fields for each hourly 
count (4-mm traverse) for each 24-hour period (=240 
fields). Slides were scanned at a magnification of x400 
for counting and, where necessary, x1000 under oil 
immersion for identification. The trap operates on the 
principle of “impaction through suction” with a 2-mm 
movement of the drum each hour. Spores were convert- 
ed to cubic meter of air by a factor obtained by apply- 
ing the formula: concentration of propagules m? =NT 
AE/nxaxV,, where NT is the total number of spores 
counted in “n” areas, n is the number of fields counted 
(210 field areas), a is a field area, mm? (= 0.15205 
mm”); V is the air volume sampled (m?)(0.63) and AE 
is the total effective area, mm’ (i.e. long axis of orifice x 
distance tape moves in hour, 14x 2-28 mm?) (Hasnain 
et al., 1984, 20042).'? Based on the above equation, each 
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hour counts were added to calculate daily mean/m? and 
monthly mean/m? of air. 


RESULTS 


Ihe results were recorded in various individual catego- 
ries. Ihe weeds pollen group mostly included common 
airborne pollen grains from weeds, viz., Amaranthus 
viridis, Plantago spp., Rumex vesicarius, Atriplex spp., 
Cyperus rotundus, Chenopodium album and Ricinus com- 
munis. However, in this communication only data relat- 
ing to A. viridis are presented. The percent catch (Table 
1) of A. viridis pollen out of total pollen encountered 
from seven different regions for 12 months of the year 
reveals that A. viridis pollen constituted a maximum 
of 89% (October) in Al-Khobar, followed by 83% in 
Dammam (September), 96% in Hail (September), 
87% in Jeddah (October), 61% in Jizan (October), 
85% in Qassim (September and October) and 84% in 
Taif (October). In other months, A. viridis pollen were 
found to be less frequent in all regions. The data exhib- 
ited a distinct rise in percent catch of A. viridis pollen 
during August to November. 

Data for diel periodicities are based on accumulated 
monthly mean values per cubic meter for each site for a 
complete 12 months. The data exhibit a mild trend of 
diurnal pattern with day time maxima for three sites 
(Qassim, Taif and Al-Khobar), and a clear dirunal pat- 
tern for one site (Hail) (Figure 1). At the other two 
sites, because of low concentration, no such trend was 
obtained. 

The maximum concentrations of A. viridis pollen at 
the seven different sites are presented in Figure 2. The 
data also exhibited a seasonal pattern in their maximum 
appearance starting from August to November show- 
ing a peak in September and October. The maximum 
concentration of A. viridis pollen during these months 
reached 1827-3000/m}? in the Hail region followed by 


Table 1. Percentages of A. viridis pollen of total airborne pollen over sampling year for each site. 





Sites | uw | re ! man | aeg | mar | gun | Ju |! au | see | ocr | nov | nec | 
Al-Khobar : 4 ! 3 pon | 17 : 50 | 4 —8 , & | 76 | 8) ! 65 | 4g 

[^C NUN aaa Ck SRE RENE OX RA Se ON 
ee Re RE A EE A Ee RE RE ER Oe 
ee a a a A RE a SE ee 
ae a ae Se OM M WURKCUHU ee ee a A 
i ak Oo OE ee Ga a AE 


Numbers are percentage. J=no pollen. 
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Figure 1. Diel periodicities of airborne Amaranthus viridis pollen in seven different regions of Saudi Arabia. 
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Figure 2. Maximum concentration of airborne Amaranthus viridis pollen in seven different regions of Saudi Arabia. 


1289/m? in Taif, 1115/m? in Qassim, 622/m? in Al- 
Khobar, 212/m? in Dammam, 167/m? in Jeddah and 
96/m? in Jizan. The rest of the months had low con- 
centrations of pollen. 


DISCUSSION 


Pollen from some species of Amaranthus weed are 


Ann Saudi Med 27{4) July-August 2007 — www.saudiannals.net 


known to be highly allergenic” and consequently com- 
mercial diagnostic allergens are available only for three 
species (A. spinosus, A. retroflexus, and A. palmeri) out 
of approximately 87 species known to exist," Two spe- 
cies of Amaranthus, namely A. retroflexus and A. spinosus 
are known to be included in the skin test profile.” The 
cross-reactivity of some members of Chenopodiaceae and 
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Amarantbaceae?^ and the airborne occurrence of only few 
species of Amaranthus (A. hybridus and A. spinosus) has 
been reported.>”* There have been efforts to include A. 
viridis in the skin prick test (SPT) profile (prepared in- 
digenously) in some parts of the world"? However, there 
has been neither a detailed study related to the allergenic- 
ity of A. viridis pollen and no commercial antigen of A. 
viridis is available. The current study is the first detailed 
report on airborne prevalence, and the seasonal and diel 
periodicities of A. viridis pollen grains. As such, the study 
provides a basis for further biochemical and allergologi- 
cal investigations of A. viridis pollen in relation to other 
species in different parts of the world. 

The data presented from seven different regions us- 
ing volumetric methods clearly show that A. viridis is 
the most dominant airborne pollen type contributing 
greatly to the total weeds pollen catch during August to 
November in all regions (late summer to early winter 
in Saudi Arabia). The data revealed that A. viridis pol- 
len constituted a maximum of 9696 of the total pollen 
count in Hail, followed by Al-Khobar (8996), Jeddah 
(87%), Qassim (8596), Taif (84%), Dammam (83%) and 
Jizan (61%). In addition, the data also showed that A. 
viridis pollen are present in the airspora throughout the 
year with distinct seasonal variations in its occurrence. 
Despite regional differences (coastal, agricultural to hilly 
resorts), A. viridis emerged as the most dominant pollen 
type with a peak in September and October. Although 
A. viridis is known to flower throughout the year, the 
above-mentioned period (August to November) may be 
considered the main flowering season and consequently 
these months may be clinically more relevant for sensi- 
tive individuals. | 

The diel periodicities of A. viridis pollen concentra- 
tions for all sites averaged over a year had a mid-day to 
early evening maxima. The data show, at least for four 
sites, a clear pattern of mid-day to early evening maxima. 
For the other three sites, because of low concentration, 
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no such trend was clear, As no record of diel periodicities 
of A. viridis is available from other countries, compari- 
son of our data is not possible at this stage. The maxi- 
mum concentrations of A. viridis pollen reached a peak 
in October (3000/m?) and in September (1867/m/°). 
Ihe cross-reactivities amongst weeds pollen are well 
known, but when clear seasonal and diurnal trends of 
a particular pollen species are obtained" there should 
be no doubt to include such allergenic extract(s) in the 
diagnostic profile. 

We conclude that airborne A. viridis pollen is the 
most prevalent pollen during August to November in 
the outdoor environment of Saudi Arabia. The diel pe- 
riodicities of A. viridis pollen showed a clear pattetn of 
mid-day to early evening maxima (diurnal pattern). A. 
viridis pollen displayed a seasonal pattern with higher 
concentrations during August to November reaching up 
to 3000/m? in October. Allergenicity to A. viridis pollen 
is likely to be more prevalent or to be more suspected 
during the period August to November when the pol- 
len grains are prevalent in the air. Hence, diagnostic tests 
should include A. viridis antigens in the diagnostic pro- 
file of allergens for diagnosis of patients suffering from 
allergic symptoms during this above-mentioned period. 
It is also recommended that further biochemical and 
immunological studies be conducted to confirm its al- 
lergenic impact in Saudi Arabia. The cross-reactivities 
amongst some weeds pollen are well known, but the 
most prevalent type should be included in the diagnostic 
profile instead of depending on cross-reactivities. 


Acknowledgements 

The authors wish to acknowledge the support of King Faisal 
Specialist Hospital & Research Center and King Saud 
University. This project was partly supported by King 
Abdulaziz City for Science and Technology (KACST); 
Riyadh, Saudi Arabia under project grants (AR-7-45, AR 
14-30.and AR -17-65). 


Ann Saudi Med 27(4) July-August 2007 www.kfshrc.edu.sa/annals 


ALLERGENIC AMARANTHUS VIRIDIS POLLEN 


REFERENCES 


1. Chaudary SA, Akram M. Weeds of Saudi Ara- 
bia and Arabian Peninsula. National Herbarium 
Regional Agriculture and Water Research Centre, 
Ministry of Agriculture and Water, Riyadh, K.S.A. 
(Book) 1987. 

2. Wurtzen PA, Nelson HS, Lowenstein H, Ipsen H. 
Characterization of Chenopodiales (Amaranthus 
retroflexes, Chenopodium album, Kochia scoparia, 
Salsola pestifer) pollen allergens. Allergy 1995: 50 
{6}: 489-97, 

3. Singh AB, Dahiya P. Antigenic and allergenic 
properties of Amaranthus spinosus pollen. A com- 
monly growing weed in India. Ann Agri Environ Med 
2002: 9: 147-151. 

4. Lombardero M, Duffert 0, Selles JG, Hernandez 
J, Carriera J. Cross-reactivity among Chenopodia- 
ceae and Amaranthaceae. Ann Allergy 1985: 54 (5): 


430-436. 

5. Bolick MR, Airborne pollen survey for Lincoln Ne- 
braska II]. Weeds. Nebr. Med 1991: 76 (6): 178-81. 

6. Bucholtz GA, Lockey RF, Wunderlin RP, Binford 
LRF, Stablein JJ, Serbousek D, Caldas EF. A three- 
year aerobiologic pollen survey of the Tampa Bay 
Area, Florida. Ann. Allergy Asthma Immunol 1991: 
67: 534-540. 

7. Chakraborty P, Bhattacharya SG, Chowdary J, 
Majumdar MR, Chanda S. Differences in concen- 
trations of allergenic pollens and spores at different 
heights on an agricultural farm in West Bengal, In- 
dia. Ann. Agri. Environ Med 2001: 8: 123-130. 

8. Singh AB, Kumar P. Aeroallergens in clinical 
practice of allergy in India. An Overview. Ann-Agri 
Environ Med 2003: 10: 131-136. 

9. Boral D, Chatterjee S, Bhattacharya K. The occur- 


Ann Saudi Med 27(4) July-August 2007  www.saudiannals,net 


original article 


rence and allergising potential of airborne pollen in 
West Bengal, India. Ann Agri Environ Med 2004:11: 
45-52. 

10. Hasnain S.M., Newhook FJ., Wilson, J.D, 
Corbin, J.B {1984}: First report of Ganoderma aller- 
genicity in Auckland, New Zealand. N.Z.J. Sciences 
27({3); 261-267. 

11. Mujica A and Jacobsen SE. The genetic re- 
sources of Andean grain Amaranthus (A.caudatus 
LA. cruentis L and A.hipochondriacus L} in Amer- 
ica. Plant Genetics Resources Newsletter 2003: 133: 
41-44, 

12. Al-Frayh AR, Hasnain SM, Gad-el-Rab MO, Al- 
Turki T; Al-Mobeireek K and Al-Sedairy ST. Human 
sensitization to Prosopis juliflora antigen in Saudi 
Arabia. Annals of Saudi Medicine 1999: 19 (4); 331- 
336. 


263 


264 


original article 
Brain MRI findings in infants with primary 


congenital glaucoma 
Alper Ibrahym Dai,* Oguzhan Saygilit 


From the *Department of Pediatric Neurology, School of Medicine, University of Gaziantep, Gaziantep-Turkey and tEye Clinic of Bielefeld, 
Bielefeld-Germany 


Correspondence and reprint requests: Alper Ibrahym Dai, MD - University of Gaziantep - Faculty of Medicine - Department of Pediatric 
Neurology ٠ 27310 Gaziantep-Turkey ‘+ T: +90 343 360 6060/76454 - F: +90 342 360 1617 - alperdaimd@yahoo.com - Accepted for publication 
February 2007 


Ann Saudi Med 2007; 27(4): 264-267 


BACKGROUND: Congenital glaucoma appears in the first months of life, eventually at birth. Isolated congenital 
glaucoma is characterized by minor malformations of the irido-corneal angle of the anterior chamber of the eye. 
Clinical manifestations include tearing, photophobia and enlargement of the globe appearing in the first months 
of life. Imaging technology such as optical coherence tomography and measurement of central corneal thick- 
ness may play an important role in the assessment of children with suspected or known glaucoma. However, no 
MRI findings of the CNS in patients with primary congenital glaucoma (PCG) were reported in the literature. The 
purpose of this study was to investigate MRI findings of the brain in infants with PCC. 

METHODS: We reviewed the radiological, histopathological and clinical characteristics of infants with primary 
congenital glaucoma. The records of 17 patients with PCG were reviewed and the MRIs of the brain and associ- 
ated manifestations were analyzed. 

RESULTS: Three patients with PCG had abnormal MRI findings suggesting agenesis of the corpus callosum. Two 
infants had delayed myelinization of the brain. 
DISCUSSION: Significant abnormal optic nerve excavation and increased corneal diameters in 2 patients with 
delayed myelinization may suggest that intraocular pressure can be more striking and more severe, revealing 
a close relationship with PCG and abnormal myelinization in the white matter. Studies with more patients are 


needed to confirm these results. 


ongenital glaucoma appears in the first months 
of life, sometimes at birth. Isolated congenital 
glaucoma is characterized by minor malforma- 
tions of the irido-corneal angle of the anterior chamber 
of the eye. The cause of congenital glaucoma is the pres- 
ence of an obstacle to aqueous humor outflow and the 
treatment is prímarily surgical. Congenital glaucoma oc- 
curs in 1 of 10 000 births in Westem countries and the 
frequency is higher in some countries (especially in the 
Middle East). Heredity is autosomal recessive, and the 
genes involved are CYPIB1, GLC3A and GLC3B.! 
Clinical manifestations include tearing, photophobia 
and enlargement of the globe, which appear in the first 
months of life. Primary congenital glaucoma (PCG) is 
characterized by elevated intraocular pressure (IOP), 
enlargement of the globe (buphthalmus), edema, and 
opacification of the cornea with rupture of Descemet's 
membrane, thinning of the anterior sclera and atrophy 
of the iris, an anomalously deep anterior chamber, struc- 
turally normal posterior segment except for progressive 


optic atrophy, and photophobia, blepharospasm, and 
excessive tearing.” Typically, the diagnosis is made in 
the first year of life. Depending on when treatment is 
instituted, visual acuity may be reduced and/or visual 
fields may be restricted. In untreated cases, blindness 
invariably occurs.’ 

The treatment of congenital glaucoma is primarily 
surgical and appears as an emergency, since the corneal 
opacity can dramatically increase in a few days or hours. 
Interventions aim to facilitate the aqueous humor out- 
flow in the irido-corneal angle towards the Schlemms 
canal and the subconjunctival space. Goniotomy con- 
sists of introducing a needle in the anterior chamber to 
open the opposite side of the angle. Trabeculotomy cre- 
ates a communication between Schlemmy's canal and the 
anterior chamber. Trabeculectomy consists of opening 
the anterior chamber, under a scleral flap, to produce 
an aqueous humor outflow towards the subconjunctival 
space.* 

Imaging technology such as optical coherence to- 
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mography and measurement of central corneal thick- 
ness may play an important role in the assessment of 
children with suspected or known glaucoma? However, 
no MRI findings of the CNS in patients with PCG were 
reported in the literature. Based on this information, we 
decided to evaluate our experiences in a group of infants 
with PCG in a multicenter study. In the present study, 
we retrospectively reviewed MRI findings of the brain 
in the infants with primary congenital glaucoma. We 
focused on the signs and symptoms of clinical manifes- 
tations in patients with PCG who had abnormal MRI 
findings. To the best of our knowledge, this is the first 
patient series reporting MRI findings of the brain in pa- 
tients with PCG. 


METHODS 

The authors reviewed the medical records of 17 infants 
with PCG seen between 2003 to 2006. We identified a 
cohort of infants who were diagnosed with PCG in the 
first month of life and presented to the pediatric neurol- 
ogy and/or opthalmology clinic within the first 6 months 
of life. We reviewed the clinical records over a 3-year 
span for all infants who were diagnosed with glaucoma 
in the Pediatric Neurology Clinic in the Department of 
Pediatrics, School of Medicine, Gaziantep University, 
Gaziantep, Turkey and the Pediatric Department of the 
Eye Clinic in Bielefeld, Germany. 

Complete ophthalmic examination was done, includ- 
ing assessment of the intraocular pressure, gonioscopic 
examination of the filtration angle and examination of 
the cornea under magnification. Traditional compre- 
hensive evaluations were conducted under anesthesia, 
and some patients were also safely sedated with chlo- 
rohydrate without influencing the IOP. We usually ob- 
tained pressure readings with the Perkins applanation 
tonometers (Keeler, London, UK), the Tono Pen, and 
the Schiotz tonometers. After a complete neurological 
evaluation, brain images were requested for all patients. 

Seventeen infants diagnosed with PCG had been as- 
certained and enrolled in the present study. The medical 
history of all participants was taken in the form of a 
questionnaire. A comprehensive eye examination by an 
experienced ophthalmologist, and/or a complete neuro- 
logical examination by pediatric neurologist were done. 
Glaucoma was diagnosed and classified as primary in- 
fantile, aphakic, syndrome-related, and secondary glau- 
coma. Patients with IOP associated with other ocular or 
systemic anomalies such as megalocornea, high myopia, 
congenital idiopathic edema of the cornea, corneal dys- 
trophic conditions, and corneal opacification secondary 
to corneal dystrophies or abnormalities of metabolism 
were excluded from the study. 
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A diagnosis of glaucoma was established by hav- 
ing at least 2 of the following criteria: 1) repeated IOP 
measurement over 21 mm Hg, 2) cupping of the optic 
nerve consistent with glaucoma, 3) increasing corneal 
diameter, and 4) an excessive myopic shift in the refrac- 
tive error. The IOP was considered to be in “good con- 
trol” if it was 19 mm Hg or less and was considered to 
be in “poor control" if it was 20 mm Hg or more. 

Patients with glaucoma were excluded if they had 1) 
a history of cataract surgery, 2) various conditions that 
might predipose to development of glaucoma such as 
rubella, anterior segment dysgenesis or persistent hy- 
perplastic primary vitreous, 3) a syndrome associated 
with glaucoma, or 4) glaucoma related to systemic prob- 
lems. 


RESULTS 

Five of the 17 patients with PCG had abnormal MRI 
findings. We identified 3 infants with agenesis of the 
corpus callosum and 2 infants with delayed myeliniza- 
tion. 


DISCUSSION 


Primary congenital glaucoma is present at birth, but its 


manifestations may not be recognized until infancy or 


early childhood. It is characterized by improper devel- 
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Figure 1. Midline saggittal T-1 weighted MR images showing the 
medial hemispheric sulci coursing all the way in a radial fashion. 
The trigones, occipital horns and temporal horns of the lateral 
ventricles are variably dilated as a result of the agenesis of the 
corpus callosum. 
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Figure 2. Axial T-1 MRI demonstrating parallel 
prominent lateral ventricles, which are a typical 
finding for agenesis of the corpus callosum. The 
midline saggital T-1 weighted images show that 
the frontal horns are vertically oriented. The third 
ventricle is continuous with the interhemispheric 
fissure and extends somewhat higher than normal 
between the lateral ventricle, l 


Figure 4. T-2 weighted MRI of 8 month old infant shows rostral 
progression of the maturation of the internal capsule. The anterior 
limbs of the anterior capsule are not well myelinated. Isointensity 
of the cortical gray matter and subcortical white matter, resulting 
in difficulty in the identification of structural abnormalities at this 
age suggest delayed myelinization of the white matter. 
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Figure 3. The midline saggittal T-1 weighted MR image 
is quite characteristic in patients with agenesis of the 
corpus callosum. Axial T-1 demonstrates enlarged 
posterior horns and lateral ventricles in parallel 
alignment. The posterior horns have a characteristic 
shape that has been described as being similar to 

the wings of a bird. The third ventricle is continuous 
with the interhemisperic fissure both superiorly and 
anteriorly. The lateral ventricles tend to be parallel 
instead of showing their normal lateral position 





low signal intensity in the posterior aspect of the posterior 

limb of the internal capsule, the ventrolateral thalamus and the 
perirolandic gyri of the cortex. Some low signal peripheral to the 
frontal horns of the lateral ventricle represent residual germinal 
matrix. The T-2 weighted images correspond more closely to the 
MARI of a 1-month-old infant. 
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opment of the eyes aqueous outflow system, leading to 
increased intraocular pressure, with consequent damage 
to ocular structures, resulting in loss of vision. Although 
the disease is relatively rare, the impact on visual devel- 
opment can be extreme. Early recognition and appro- 
priate therapy of glaucoma can significantly improve the 
child's visual future. The classic triad of manifestations, 
any one of which should arouse suspicion of glaucoma in 
an infant or young child, includes epiphora, photopho- 
bia, and blepharospasm.’ 

The purpose of this study was to investigate MRI 
findings of the brain in infants with PCG. We reviewed 
the radiological, histopathological and clinical charac- 
teristics of infants with primary congenital glaucoma. 
The records of 17 patients with PCG were reviewed and 
MRIS of the brain and associated manifestations were 
analyzed. Three of them with PCG had abnormal MRI 
findings suggesting agenesis of corpus callosum. Two in- 
fants had delayed myelinization of the brain. 

Three infants with agenesis of the corpus callosum 
had PCG and agenesis of the corpus callosum, and sig- 
nificant decreased vacuoles adjacent to the wall of the 
Schlemms canal. This may be one of the primary causes 
of increased IOP? One of these patients had abnormal 
pupillary enlargement, which was easily detected, and 
suggested aniridic pupils on initial examination. One 
infant with a corneal haze for a week had resolution of 
corneal cloudiness. 


MRI findings in 2 patients showed delayed myelin- 


REFERENCES 


original article 


ization. In these 2 infants with PCG, corneal diameters 
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BACKGROUND: Reports describing the frequency and pattern of abnormal Pap smears in developing countries 
using the revised Bethesda system for Pap smear are few. We studied the pattern of cervical intraepithelial le- 
sions and carcinoma detected in Pap smears of Saudi females in the western region of Saudi Arabia using the 
revised system. 

METHODS: All cervical Pap smears reported in the Department of Pathology of King Abdulaziz Medical City, 
Jeddah, from 1 January 1998 to 31 August 2005 were reclassified according to the revised system with age 
ranges identified. 

RESULTS: Of 5590 sufficient smears, 261 (596) were identified as abnormal and were further classified as atypi- 
cal squamous cells of undetermined significance (ASC-US) (103 cases, 4096), atypical squamous cells of high 
grade (6 cases, 296), low-grade squamous intraepithelial lesions (LSIL) (56 cases, 2296), high-grade squamous 
intraepithelial lesions (HSIL) (31 cases, 12%), glandular cell abnormalities (30 cases, 11%) and invasive squa- 
mous cell carcinoma (21 cases, 996). The ASC-US/SIL ratio was 1.996. Invasive adenocarcinoma accounted for 
14 cases (496) with a similar age range as invasive squamous cell carcinoma. 

CONCLUSION: Although this study showed a lower incidence and a wider age range of cervical epithelial cell 
abnormalities than others published internationally, the results emphasize the need for a well-organized cervi- 
cal screening program supplemented by larger national studies on the pattern of cervical abnormalities in this 
country. The information provided in this study will encourage use of the Pap smear as a screening method for 
cervical cancer in developing countries. 


ervical cancer continues to be a major cause 

( of morbidity and mortality among the female 

population worldwide, representing the second 

most common cancer in females with 500 000 news cas- 
es and 280 000 deaths each year. In underdeveloped 
countries such as Latin America and Southeast Asia it 
is considered the leading cause of cancer mortality in 
women,” Since the introduction of the Pap smear in the 
1940s, the incidence of cervical cancer has dropped dra- 

matically, especially in countries with well-established 
cervical screening programs such as the USA where it 
is considered the sixth most common cancer in women 
with 13 000 cases of invasive carcinomas and 55 000 
cases of carcinoma in situ diagnosed annually.’ In Saudi 

Arabia, cervical cancer ranks as the eighth most common 


cancer in females with a mean age of 53 years 

Standardization of Pap smear reporting using the 
Bethesda system! unified various overlapping termi- 
nologies and hence improved the diagnosis and manage- 
ment of these lesions. Reports describing the frequency 
and pattern of abnormal Pap smears in developing 
countries, particularly Saudi Arabia, using the revised 
Bethesda system are very few. For this reason the current 
study was conducted to explore the pattern of epithelial 
cell abnormalities detected in Pap smears in females of 
the western region of Saudi Arabia using the Bethesda 
system and to correlate the findings with published na- 
tional and international data, in an effort to help im- 
prove the utilization of the Pap smear as a screening tool 
for cervical cancer in our region. 
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METHODS 


We conducted a computerized data retrieval of all cervi- 
cal Pap smears reported in the department of Pathology 
of King Abdulaziz Medical City, Jeddah, a large tertiary 
hospital and oncology referral centre in the western re- 
gion of Saudi Arabia, in the period from the beginning 
of January 1998 to the end of August 2005. Adequate 
smears were first identified. À smear was considered 
adequate when all needed clinical information was 
present, including appropriate labeling of the slide, ade- 
quate sampling of the transformation zone and optimal 
preservation of the slide. All adequate cervical cytology 
smears were reviewed and reclassified according to the 
revised 2001 Bethesda system of Pap smear reporting 
( Table 1), into negative for intraepithelial lesions or ma- 
lignancy or positive for epithelial abnormalities. Under 
the category of negative for intraepithelial lesions or 
malignancy the number and percentage of unremark- 
able (negative) smears and smears showing inflamma- 
tory/reactive smears were identified. Smears positive 
for epithelial cell abnormalities were identified and fur- 
ther classified following the 2001 Bethesda system. In 
cases of ambiguous diagnoses, the cytology slides were 
retrieved and reviewed on a multihead microscope by a 
senior cytotechnoogist and a cytopathologist especially 
assigned to review these cases using the above men- 
tioned system. The total number and percentages of 
each abnormal Pap smear category were identified and 
correlated with the patient's age. 


RESULTS 
In the computer database we identified a total of 
5746 cervical pap smears received and reported in the 
Department Of Pathology at King Abdulaziz Medical 
City (KAMC), Jeddah, in the period from January 1998 
to August 2005. The study identified 5590 (97.2%) suf- 
ficient smears and 156 (2.896) insufficient smears. The 
latter cases were excluded from this study. Of the 5590 
sufficient smears, 4304 (7796) smears were reported as 
negative for squamous epithelial abnormalities while 
1025 (1896) showed inflammatory/reactive changes 
(Figure 1). Two hundred sixty-one smears (5%) were 
diagnosed as positive for cervical epithelial abnormali- 
ties. The positive smears were further classified accord- 
ing to the revised 2001 Bethesda system as shown in 
Figure 2 and Table 2. No endocervical or endometrial 
cells, favor neoplastic or adenocarcinoma in situ were 
reported in this study. 


DISCUSSION 


In Saudi Arabia, cervical carcinoma ranks as the eighth 
most common cancer accounting for 3.6% of all can- 
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Table 1. The revised Bethesda 2001 system (abridged) for cervical Pap smear reporting." 


SPECIMEN ADEQUACY 
Satisfactory for evaluation (note presence/absence of endocervical/ 
transformation zone component) 
Unsatisfactory for evaluation . . . (specify reason) 
Specimen rejected/not processed (specify reason) 
Specimen processed and examined, but unsatisfactory for evaluation of 
epithelial abnormality because of (specify reason) 


GENERAL CATEGORIZATION (Optional) 
Negative for intraepithelial lesion or malignancy 
Epithelial cell abnormality 
Other 


INTERPRETATION/RESULT 
Negative for Intraepithelial Lesion or Malignancy 
Organisms 
Trichomonas vaginalis 
Fungal oganisms morphologically consistent with Candida species 
Shift in flora suggestive of bacterial vaginosis 
Bacteria morphologically consistent with Actinomyces species 
Cellular changes consistent with herpes simplex virus 
Other non-neoplastic findings (Optional to report; list not comprehensive) 
Reactive cellular changes associated with 
inflammation (includes typical repair) 
radiation 
intrauterine contraceptive device 
Glandular cells status posthysterectomy 
Atrophy 
Epithelial Cell Abnormalities 
Squamous cell 
Atypical squamous cells (ASC) 
of undetermined significance (ASC-US) 
cannot exclude HSIL (ASC-H) 
Low-grade squamous intraepithelial lesion (LSIL) 
encompassing: human papillomavirus/mild dysplasia/cervical 
intraepithelial neoplasia (CIN) 1 
High-grade squamous intraepithelial lesion (HSIL) 
encompassing: moderate and severe dysplasia, carcinoma in situ; 
CIN 2 and CIN 3 
Squamous cell carcinoma 
Glandular celi 
Atypical glandular cells (AGC) (specify endocervical, endometrial, or not 
otherwise specified) 
Atypical glandular cells, favor neoplastic (specify endocervical 
or not otherwise specified) 
Endocervical adenocarcinoma in situ (AIS) 
Adenocarcinoma 
Other (List not comprehensive) 
Endometrial cells in a woman =40 years of age 


AUTOMATED REVIEW AND ANCILLARY TESTING (nclude as appropriate) 
EDUCATIONAL NOTES AND SUGGESTIONS (Optional) 





cers in females, with a mean age of 53 years. Although 
many tisk factors has been studied as etiologic factors 
leading to cervical cancer, recently published interna- 
tional epidemiologic and molecular studies confirm 
beyond a doubt the strong casual relationship between 
human papilloma virus (HPV) and cervical intraepi- 
thelial lesions and carcinoma independent of other risk 


factors. The WHO has concluded that there is suffi- 
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Figure 1. Pap smear diagnosis for 5590 smears from the records 
of King Abdulaziz Medical City Hospital from 1 January 1998 to 31 
August 2005. 


Figure 2. Pattern of epithelial abnormalities in 261 positive Pap smears. 
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cient evidence to consider HPV as the cause of cervical 
cancer.’ Over 100 HPV types have been isolated with 
mote than 15 considered oncogenic (such as type 16, 
18, 31, 33, 35, and others) based on their association 
with malignant lesions. 

Over the years, the original Pap smear classifica- 
tion system has gone through many modifications in 
response to our growing knowledge of cervical carci- 
noma precursors and our understanding of the rule of 
HPV cervical carcinogenesis. These overlapping clas- 
sifications contain several vague terminologies. Poorly 
defined abnormal smear findings have pushed the 
medical societies to try to unify different reporting sys- 
tems.” In 1988, the National Cancer Institute adopted 
the Bethesda system for cervical smear reporting? in an 
attempt to overcome this problem. This system under- 
went further updates later in 1991.! In the year 2001, 
a revised Bethesda system was introduced" to include 
new technologies such as HPV DNA studies and liq- 
uid base cytology. The adequate but limited category in 
the adequacy component was cancelled and the atypical 
squamous cells of undetermined significance (ASCUS) 
category is divided into either atypical squamous cells of 
undetermined significance (ASC-US) or atypical squa- 
mous cells where high grade cannot be ruled out (ASC- 
H).?? The United Atates and many other countries use 
the revised Bethesda classification for both squamous 
and glandular lesions, 

Few reports are present from our region studying 
the prevalence of cervical cancer and its precursors us- 
ing the newly revised 2001 Bethesda system. In this 
study, all abnormal Pap smears received and reported by 
the pathology department in King Abdulaziz Medical 
City, Jeddah were retrieved and reclassified following 
the Bethesda system. Smears studied in this report are 
of Saudi females since our centre is a strict military and 


referral hospital for local citizens-only. Our results are 
in agreement with previously published studies from 
this country, showing a lower incidence of abnormal 
cervical lesions and a wider age range when compared 
with those from other countries.” In a previous study 
from the same hospital,? 97 of 3088 Pap smears were 
reported as abnormal over a period of 7 years. In that 
study, the findings were as follows: ASC-US (0.4596), 
LSIL (0.9396), HSIL (0.5596), invasive squamous cell 
carcinoma (0.1396), AGUS (0.1396), and adenocarci- 
noma (0.0396). 

The percentages of low SIL, High SIL and AGUS 
categories in the present as well as the above mentioned 
study from the same hospital were similar, except for a 
decrease in the percentage in the ASC category (1.8496 
for ASC-US and 0.1% for ASC-H) and an increase in 
the incidence of both invasive squamous cell carcino- 
ma (0.37% in the present study) and adenocarcinoma 
(0.25% in the present study). 

Although it may be due to the natural progression 
of this disease, the increase in the total number of Pap 
smears with an increased incidence in certain categories 
and.a decreased incidence in borderline categories such 
as ASC-US is most likely due to the increased rate of 
referred cancer cases to the recently opened oncology 
referral centre (opened in the year 2000), the increased 
awareness of Saudi females of the importance of cervi- 
cal cancer screening and abidance of cytotechnoogists 
and cytopathologists to more stringent criteria when 
submitting diagnoses such as ASC-US. 

Edelman et al” studied Pap-smears from 29 295 fe- 
males over a period of one year and the Pap smear ab- 
normalities were as follows: 9.996 ASC-US, 2.596 LSIL, 
0.6% HSIL and 0.2% invasive cancer. In the same study 
adolescents with an age range of 13-22 years had a sig- 
nificantly higher rate of LGSIL (low-grade squamous 
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Table 2. Numbers and percentages of epithelial abnormalities out of the total number of smears (5590) and total number of positive 
smears (261), including age range and average age using the revised 2001 Bethesda System. 
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| 0 e | 
Type of epithelial Number of epithelial | % af pes bius of | %of bises Pap Age range |! Average age 
abnormality abnormalities | (n=5590) | (n=261) (years) | (years) 
ASC-US 103 1.84 40 19-65 42 
ASC-H 6 2 ' 36-70 53 
LSIL 56 22 29-47 38 
HSIL 31 0.55 12 18-67 425 
Squamous cell carcinoma 21 0.37 9 | 30-88 59 
Atypical endocervical cells, 10 l 0.17 4 | 25-75 50 
NOS i ' 
Atypica! endometrial cells, 9 016 د:‎ 3 22-80 51 
NOS | 
Atypical glandular cells, 11 0.19 4 26-89 575 
NOS : 
Adenocarcinoma 14 0.25 4 : 27-78 525 
(endocervical, endometrial) 
Total i 261 4.63 100 


NOS: Not otherwise specified 


intraepithelial lesion). The compared to the present 
study, a comparable number of HGSIL (high-grade 
squamous intraepithelial lesion) and low number of 
invasive carcinoma could be related to early detection 
of abnormal cervical lesions by well established cervical 
screening programs. In another study from Brazil 18 22 
441 Pap smears were examined over a period of 5 years 
(October 1997-October 2002) and results showed that 
low-grade lesions were more common in women aged 
15-30 years while high-grade lesions were more com- 
mon in women aged 25-45 years. Patients older than 
40 years had the greatest incidence of invasive cancer. 
Although a similar age range difference between low- 
and high-grade lesions is seen in the present study con- 
firming the well-established natural history of cervical 
carcinogenesis, all grades of abnormal cervical lesions 
were seen in slightly older age groups when compared 
to the two previous studies, most likely due to late de- 
tection of such lesions, usually as a part of either post 
partum follow up or investigation of a gynecologic com- 
plaint. 

In our study, The ASC-US category accounted for 
4096 of all abnormal smears, ASC-H for 296 of all ab- 
normal cases and the atypical glandular cell diagnosis 
(AGC) including AGUS, NOS as well as atypical en- 
docervical and endometrial cells (NOS) for a total of 
11% which compares favorably with other local" and 
international figures??? 
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In the last decade several new techniques have been 
developed such as thin-layer cytological preparations 
and hybrid capture testing for HPV DNA." Thin 
prep cytology, approved by the FDA in 1996, is based 
on collection of the cervical cell sample in a vial contain- 
ing a special liquid media. Several studies? showed that 
the thin prep method of sampling results in a signifi- 
cant increase in cytological diagnosis of cervical smear 
precursors and in an increased percentage of adequate 
smears as compared with the conventional method of 
Pap smearing. Although clear recommendations for the 


‘use of HPV DNA testing in cervical cancer screening 


are still not available and data is still insufficient to jus- 
tify the use of HPV DNA testing as a primary meth- 
od of cervical cancer screening, the cost effectiveness 
as well as ability to incorporate the value of a positive 
HPV test into the management of the screened patient 
should be studied.? In one study by Kaufman et al” 
1128 women with two readings of either LGSIL or 
ASCUS on Pap smear received colposcopy, biopsy and 
HPV DNA testing. The detection of high-risk DNA 
HPV poorly predicted the likelihood of finding CIN 2 
or 3 on biopsy. The sensitivity of HPV testing was only 
28% for women with ASCUS and only 58% for women 
with LGSIL. 

In June 2006, the FDA 24 approved Gardasil, a 
vaccine targeted against HPV type 6 and 11 which ac- 
counts for 90% of genital warts and HPV type 16 and 


271 


272 


original article 


18, which accounts for 7096 of cervical cancer, Whether 
the vaccine can be used effectively in prevention of cervi- 
cal cancer in this country is yet to be determined. More 
research is needed to unmask the definite etiological 
factors for cervical cancer and whether a cause-effect 
relationship between HPV and cervical intraepithelial 
lesions and cancer can be established in our country. 
Based on the data regarding the incidence of abnor- 
mal cervical lesions outlined in the present as well as the 
previously published local studies and reports, ® health 
and social organizations in this country should cooper- 
ate to build a well-organized national cervical screening 
program. Key elements for the establishment and suc- 
cess of such a program include increased public aware- 
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ness, especially in young females about the importance 
of cetvical screening in prevention of cervical cancer, the 
availability of financial coverage as well as standardiza- 
tion of protocols used in diagnosis and management of 
these lesions by health professionals. It is recommend- 
ed that different parties including gynecologists, fam- 
ily physicians and midwives as well active community 
members initiate such programs. These parties should 
be aware and work hard to overcome several obstacles 
that may be faced during the implementation of such 
programs such as poor education among females from 
rural areas and small villages as well as the presence of 
some cultural restraints in those places which prohibit 
full access to the target groups of the population. 
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BACKGROUND: Recent studies have focused on the nature of cognitive dysfunction in bipolar patients. The pur- 
pose of the current study was to investigate cognitive performance of individuals with bipolar disorder compared 
to healthy control subjects during a well-established euthymic period. 
METHODS: The sample consisted of 27 bipolar euthymic patients and 21 control subjects. Verbal and visual 
memory performance, attention, executive functions and psychosocial functions were evaluated for each par- 
ticipant. 
RESULTS: Bipolar patients showed significant attentional deficit and executive dysfunction and also poor perfor- 
mance on verbal and visual memory tasks compared to the controls. Illness duration and lifetime total episode 
number and previous episode with psychotic features was associated with worsened performance on attention, 
executive and memory tasks. Psychosocial functioning was not associated with cognitive deficit. 
CONCLUSIONS: The present study showed persistent cognitive impairment on inhibitory control and selec- 
tive attention as well as poor performance on verbal and visual memory tests in a group of bipolar euthymic 
patients. The impaired neuropsychological performance was associated with duration of illness, total number 
of episodes per lifetime, and previous episodes with psychotic features. Attentional dysfunction seemed to be a 


trait abnormality for the sample studied. 


ipolar disorder is a recurrent illness with signifi- 
cant disability and heterogeneous outcomes.’ 
The view that patients with bipolar disorder 
make a full recovery between episodes of illness has 
been widely accepted despite a lack of systematic in- 
vestigation. In bipolar patients, deficits in executive 
function, psychomotor skills, and memory have been 
reported.??^5 It has been established that deficiencies in 
cognitive functions may persist after clinical recovery or 
in remitted patients and prevent patients from attaining 
an optimal adaptation in their daily lives.5? Recently, 
studies focused on the nature of cognitive dysfunction 
in bipolar patients by increasing body of evidence come 
from the studies performed on patients in the euthymic 
state 2410-14 
In a sample of 41 patients studied during euthymia, 
Ferrier et al. described poorer performance on execu- 
tive function in euthymic bipolar disorder patients, re- 
gardless of outcome.’ Further studies have confirmed 
the presence of cognitive impairment in euthymic pa- 
tients with bipolar disorder, including reports of re- 
duced performance on tasks verbal memory, cognitive 
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flexibility psychomotor speed and visuospatial abil- 
jty.2 4101416 Patient age, duration of illness, personality 
characteristics, treatment and the existence of psychotic 
symptoms were found to affect cognitive functions.” 
Recent studies have emphasized that longitudinal stud- 
ies are required to elucidate the association of cognitive 
dysfunction with the onset and progression of bipolar 
disorder.???! The purpose of the current study was to 
compare the cognitive performance of our own sample 
of patients with euthymic bipolar disorder with healthy 
controls. Conducting the study during a well-defined 
euthymic period in our sample provided for exclusion of 
the effect of residual mood symptoms as far as possible. 
We expected that the results of the present study might 
guide to us in future studies as a baseline definition of 
our group with clinical correlates. 


PATIENTS AND METHODS 

Twenty-seven euthymic patients (19 female, 8 male), 
diagnosed with bipolar disorder according to DSM- 
IV criteria were recruited from a patient sample rou- 


tinely followed at the Mood Disorder Clinic of the 
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Department of Psychiatry in Pamukkale University 
Hospital.” All patients who met the inclusion criteria 
and gave consent enrolled to the study. The healthy con- 
trols were 21 subjects (16 female, 5 male) chosen among 
employees and relatives or acquaintances of the hospital 
staff working in clinical and administrative areas. The 
patients did not differ significantly from controls in 
age, gender and educational level (all P>.05). Subjects 
with bipolar disorder were observed in the outpatient 
setting for two months to ensure euthymia before the 
experimental procedures were administered. Subjects 
were included in the study if they: (1) met the diag- 
nostic criteria for DSM IV bipolar disorder euthymic 
phase”; (euthymia was defined as having a Hamilton 
Depression Scale score below 7 and a Bech-Rafaelsen 
Mania Scale score below 6 for two consecutive monthly 
assessments,” just before cognitive testing, (2) had 
not received ECT within the last year, (3) showed no 
evidence of systemic or neurologic illnesses that might 
affect cognitive performance, (4) had no present alco- 


Table 1. Demographic and clinical variables in the bipolar and control groups. 


Bipolar group | Controls | Statistics | 








Variables - (n=27) (n=22) 
Female, n (96) 19 (70.4) 17 (77.3) 
] | x? = 0.203, 
Male, n (95) 8 2 » (22.7) P>0.05 
z = -0.562, 
Age (years), mean (SD) 31.81 (11.17) 34.13 (11.38) P>0.05* — 
Education (years), mean (SD) | 10.00 (3.56) ` — 10.45 (3.69) : 2 m 


Clinical characteristics 


SORE RR E OREN THRE ممعم ممم‎ EEE DD بوبم وروم‎ RESP REO nde ووه م مهدج هوج ورج يورو‎ GEE REEL ENPRAG HEPES Vra HH DARKE 9 جهن‎ ROHS ا ف للم ممم ع عع‎ 7954496 PünrünpahüpPMPevtfueveenoensunspróbdütdfutiraasuunmatkAteobymavaraeoanso 


Age of onset (years), mean Lu | 
i 22.59 (8.79) 

(SD) 

Chronicity (years), mean (SD) 9.55 (7.79) 

Total eptsode number, mean 5.56 (4.25) 

(SD) i i 

Previous episode with 

psychotic features 

Present, n (%) | 11 (40.7) j | 

Absent, n (96) | 18(593)  ' | 

Treatment 

Lithium, n (96) 15(5560 ' i 

Sodium valproate, n (96) 9 (34.3) 

Atypical antipsychotics, n (96) 3 (11.1) 

HRSD-17,* mean (SD) 2.55 (1.69) 

BRMAS,* mean (SD) 233(201) : 





HRSD-17: Hamilton Rating Scale for Depression, BRMAS: Bech- Rafaelsen Mania Scale *Mann Whitney U test 
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hol or drug abuse or history, (5) were aged between 20- 
55 years, (6) had a basic educational level of at least 5 
years or schooling, and (7) were able to give consent. All 
the subjects (patients and controls) were right-hand- 
ed, according to the Turkish version of the Edinburg 
Handedness Inventory.” Comorbid psychiatric disor- 
ders (i.e. anxiety or substance abuse) were not present 
in the patient group at the time of testing, as assessed 
by the Structured Clinical Interview for DSM-IV Axis 
I Disorders.” Also, controls had no prior psychiatric 
history and had no first-degree relatives with affective 
disorder. Additional clinical information (age of onset, 
duration of illness, number of episodes, history of ma- 
nia with psychotic features, and ongoing treatment) was 
recorded (Table 1). Hamilton Depression scores and 
Bech-Rafaelson Mania scores of the patients are also 
presented in Table 1. 

Each subject was evaluated with a range of cogni- 
tive tests in a fixed order: digit span, Verbal Memory 
Processes Test (VMPT), visual reproduction tests, 
Stroop Color Word Test (SCW'T), Wisconsin Card 
Sorting Test (WCST) and delayed verbal and visual 
memory task. Cognitive testing lasted approximately 2 
hours with a break halfway. Trained neuropsychology 
personnel administered all tests. All participants were 
tested individually. The cognitive evaluation for mem- 
ory included verbal and visual tests. The verbal tests 
included the VMPT, an analogue of the Rey Auditory 
Verbal Learning test in the Turkish language, which 
was developed by Oktem and Tanor.” It uses a 15-word 
list that is read to the subject ten times. The VMPT 
provides measures of learning (i.e., registration and ac- 
quisition, acquisition being a measure of increase in reg- 
istered items over trials) and short-term recall, delayed 
recall, and delayed recognition and intrusion. Visual 
memory was examined by the Visual Reproduction 
(VR) Test developed by Wechler and used as a subtest 
of the Wechsler Memory Scale. This test includes 4 dif- 
ferent designs cards. Each design is shown for ten sec- 
onds. Following each exposure, subjects draw what they 
remember of the design. A delayed recall trial is given 
following a 30-minute delay.” 

Executive functions and attention were assessed 
using the Digit span, Digit subtest (Wechsler Adult 
Intelligence Scale) in which the subject repeats a fixed 
random series of numbers of increasing length in direct 
order (digits forward) and in reverse order (digits back- 
ward). In addition to auditory attention and short-term 
retention capacity, this test assesses the ability to manip- 
ulate the information in verbal working memory. Raw 
scores for direct and reverse order were calculated.” 
The Stroop test (Dotrill format) was used to evaluate 
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selective attention, the ability of attentional set shifting 
and response inhibition. Two trials, one in which read- 
ing focuses on color words printed in ink of different 
colors, and the other requiring naming of the printed 
colors. For each part, both the time to complete and the 
number of errors were recorded. WCST was used to 
examine persistence, strategic planning, category shift- 
ing, mental control, and organization? Psychosocial 
functioning was assessed according to DSM-IV GAF 
(Global Assessment of Functioning) scale with 0-100 
` scores. 

Data wete analyzed using the Statistical Package 
for the Social Sciences (SPSS) version (version 10.0) 
on a PC. Initial data screening using the Leven test for 
equality of variance indicated that a number of variables 
: had non-normal distributions and a small sample size. 
Therefore, statistical analyses were performed using the 
non-parametric Mann-Whitney U test. 'Ihis method 
does not assume the asymptotic distribution of a test 
statistic, and is therefore reliable regardless of the size, 
distribution, sparseness, or balance of the data. The 
Mann-Whitney U-test is reported alongside the cor- 
rected significance level for each cognitive performance 
index. The difference between patients and control 
groups with regard to categorical variables were tested 
by the Chi Square test. The relationship between cogni- 
tive performance and clinical variables were examined 
by non-parametric correlation analysis (Spearman cor- 

relation analysis). All reported P values are two-tailed. 


RESULTS 


Socio-demographic variables (gender distribution, age, 
educational status) were not different between bipolar 
and control group (Table 1). For verbal memory, there 
were significant differences across the groups in total 
learning scores on the VMPT, with the bipolar group 
performing worse than the controls (13.5541.8 vs. 
14.68: 0.77, respectively, P=0.007) (Table 2). Delayed 

free recall scores of patients were also significantly lower 
` than in the control group. Bipolar patients showed more 
intrusion (false named words) than controls. Delayed 
recognition (free--cued) scores were not different be- 
tween bipolar patients and controls. For visual memory, 
accurate recall of the figure in both short- and long- 


term memory scores was lower in the patients when 


compared to controls (P«0.05). 

For attention and executive functions, the bipo- 
lar group showed poor performance on digit forward 
compared with controls but there were no significant 
differences on digit span backward in the digit span 
test. Color-word interference scores were found to be 
higher for the patients when compared to controls on 
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the SCWT (P=0.004). There was no significant differ- 
ence between patients and control groups in terms of 
WCST findings (P>0.05). 

The lifetime total episode number showed signifi- 
cant correlation with poor performance on the verbal 
memory (delayed free recall) and visual memory task 
(Table 3). The color-word interference on the Stroop 
test was positively correlated with illness duration, and 
lifetime total episode number. 

To investigate the influence of a previous episode 
with psychotic features after clinical remission we com- 
pared the cognitive test performance of patients with 
and without a previous episode with psychotic features 
and controls. To perform these analyses we preferred 
non-parametric variance analyses (Kruskal Wallis anal- 


Table 2. Results of cognitive measures for the bipolar (n=27) and the control group {n=21). 


Cognitive measures Bipolar group ; 











Control group | 





eias layer an tare‏ ووفو نورقم 
t‏ 
' 1.802 
5 
= « 





po 


2 


Mean (SD) || Mean (SD) 
Digit span (attention) ee 
pt MED: 1 " | Iz - ur rs oa 
Verbal Memory Prosses Test x 0 s . TN es CMM 
yc E = 5 e 
rer mae MEE T um iE 4X 777 38072 4738 
و‎ | 15.00 (0.0) 15.00 (0.0) 
a x K = 5 WU لل‎ ee 
Visual Reproduction Tests : a 7 
” Short-term m memory | NE “10.00 (284) (C Un 88) 5 4 
— — a ix XY 
Stroop Color Word Test. p | . u | | 
 Colorwordinterference | 58.37(31.08) ; 39.00 (1281) 

| | 

RS 225 (231) 1.13 (1.61) x 
Wisconsin Card Sorting Test | ——— | 7 | 
B eee pere " x quc uo 
Sa dE | 2148(3391) ` 18.40 (16.47) 
افا‎ E 17. 88 (20.29) . 1377 (111) 
mur ee level | 54.88 (3237) | 59.90 (18.70) 
“Failure to maintain st | 081(141) | 0800.08 : - 


*Mann-Withney U test 
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Table 3. Correlations between selected clinical variables and cognitive measures in the 











bipolar group. 
8 Duration of Lifetime total 
Cognitive measure | Age | illness episode number 
| E 
Verbal Memory Process Test j | l 
Learning | -0.238 + -0354 | -0.371 | 
هدم رمج ممه عع هو ب ووس مم ميمه رهد ووو ووم ووم نووم هر سه هيه وج يرورم وريدم ريه‎ na, ii a NIS UE Kater EMEN S HERO DIRE a uk Y eO VN ace و عع ور‎ sen en 
Delayed free-recall | -0.207 | 0164 -0.386* 
sascauseldbhábgtonsuseussensonihHbééubévevuseessónsbéhtdecsocevassevshuteueetá m ———————Ó—— ا‎ neh 
! | | | 
Delayed recognition ' -0.218 ١ -0.257 | -0.260 | 
ص و يج وين نس هج ونج كه ههه ههه و جو جو باون ووو سوس م نزه‎ 5 4 PRA Ae دع سه‎ epe S64 69 &élanavteqenen sedasa ممعم مععمء نعود‎ Aamo men عدععمعععنفواءعع» دقع فيو‎ weve 
Intrusion | 0115 , 0008 ^ — 007 ' 
dissvssviedq eee vesVene 01010 pr PSE Ses E enu peius i NR RELINQUI E 
VR (Visual Reproduction) | | | 
sone ap srsnpesesbitóspid werpe CURD E ee rer rara 23# i مو د ماق‎ ess orte ans d 
i * 
Short-term memory L 018 | 002 | 09 —. 
RRARRASRAREMARRANCRTSERERARYAAUAPVARERIARARAAAZu rc 5o PABANAM RARO RRAR V4 dU Yatitiikansweecyekesyserten A a seeppnannnaannee V اللو مر ووو وول‎ l 
— ! 
Long term memory | -0.236 | -0.319 | -0.443* | 
———————'-'"''——»—————————————————— ve 1 E EO EE T TN 
i i 
Stroop Color Word Test i : | j 
TH IEEE TES E S o حلم و جنم جم‎ "etm lL snes Snsstasesabavons pas اانه‎ WURP ART Adee reas Ux 
Color-word interference | 0397 {| 0448" | 0.410* 
SO SO coe ection جيوه مدميمدمو‎ EErEE 0000 RVETAPAPTEA PASE EAE مود‎ SPREE لمع وو جوج وم‎ i PENA DET TTEE SETS pieartó acad 
, 07 | 023 | 0,423* | 
Score | | | 


*P« 05, ** P« 01, Spearman correlation analysis 


Table 4. Comparison of cognitive test performance in patients with a previous episode with 


psychotic features (n=11), without psychotic features (n=16) and controls (n=22). 


Tests | Groups | Mean+SD | yr | p | 
Stoop Color Word Test | | | 


Psychotic ! n 2130. 1 
iN E 18:28, 57 
E 38 33212. 73 


Color-word interference - 


decim ct 


_ Non: -psychotic 
Control 
3 0942. 25 


Spontaneous correction | “Psychotic 


: : f è 

$ 3 z : 
— أ‎ te à لافيت مك‎ PI in | me m Vh 

T : x s 

: 3 : : 


13508 


d Non- -psychotic | 1683224 a 7412 | 0025 
Control | — 119468 | | 
Visual Reproduction Test | re NEM MN 
Short-term memory — | Psychotic | 9.8143.15 | | 
NNNM M C | a 


MR*t*aaATTARARATRRTAY t TEEEIPÉ AT reer ester ree ti terre cere rts Tee eT Tree Te Litre avrre reer terry rTreer tte 


RE TEASE SOE EH EPH مم مم‎ ERE DES EET EVES OED Se EE D tee SEO FPR م ووم م مع وروي داك رن ووو‎ TENE يمع م‎ Ea o 





“Kruskal-Wallis analysis of variance 
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ysis of variance) due to the unequal and small sample 
size in each group and non-homogeneity of variance. 
These analyses revealed significant group differences on 


the SCWT and visual memory performance (Table 4). 
We conducted additional analyses to determine which 
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mean was different via pairwise comparisons for these 
variables (Mann Whitney U test). The later analyses 
showed that the patients with a previous episode with 
psychotic features exhibited worse performance on the 
SCW'T and visual memory performance test than con- 
trols. On the other hand, the psychotic group differed 
from the non-psychotic group with respect to only im- 
paired SCW'T performance. 'The illness duration and 
lifetime total episode number were not significantly 
different between psychotic and non-psychotic group. 
The rates of the patients maintaining lithium and so- 
dium valproate treatment were not different between 
two groups. 

To examine the influence of mood stabilizing drugs 
we compared the cognitive test performances of the 
patients receiving lithium and sodium valproate. We 
excluded patients receiving atypical antipsychotics be- 
cause of small sample size (n=3). We found no signifi- 
cant differences between the cognitive performance of 
the patients receiving lithium and sodium valproate 
(P>0.05). 

In the assessment of psychosocial functioning, the 
mean GAF score for the bipolar group was 67.6646.201. 
GAF scores were negatively correlated with intrusion 
scores on VMPT (r=-0.532, P<0.01, Spearman cor- 
relation test). The performance on the other cognitive 
test was not correlated with GAF scores or with illness 
duration and total episode number. 


DISCUSSION 


‘The present study indicates that selective cognitive dys- 
function is present in patients with bipolar disorder in 
the euthymic state. We found that bipolar patients per- 
formed worse than control subjects on attention, verbal 
learning (memory) and visual memory tasks. Our re- 
sults for executive function measures presented a two- 
dimensional feature: impaired performance on selective 
attention and inhibitory control (on SCWT) and pre- 
served performance with respect to ability to establish, 
maintain and change set, and cognitive flexibility (on 
WSCT). 

The main verbal memory deficit of our study group 
was characterized by impairments to learning, delayed 
free recall, and an increase in intrusions. Recent stud- 
ies have reported that euthymic patients with bipolar 
disorder showed cognitive deficits on a task of verbal 
learning and memory.?^!*77293! Delayed recognition 
scores were not different between bipolar patients 
and controls in our study group; this finding implied 
that our bipolar sample tended to show impairment to 
memory secondarily, in terms of an attentional deficit 
rather than a true memory retention (storage) or learn- 
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ing deficit. Bipolar patients showed a higher tendency 
to confabulate in verbal learning task compared with 
controls. In our opinion, this may be considered as 
an extension of attentional-executive dysfunction on 
SCW'T, which requires an ability to inhibit a prepotent 
response tendency. 

We also found that visual memory function was im- 
paired in our patients both in short- and in long-term 
memory. As in our study, some studies have reported 
non-verbal memory impairment in euthymic bipolar 
patients.$/6?? As reported by Deckersbach et al euthy- 
mic bipolar patients showed impaired performance in 
immediate recall on the Rey-Osterreith Complex Figure 
Test.” Authors have suggested that non-verbal memory 
| problems in these patients are mediated by poor use of 
non-verbal organization strategies during encoding, but 
these problems do not appear to reflect deficits in re- 
tention of information. Our tendency is to think in the 
same direction, as expected impairments of immediate 
visual memory possibly lead to poorer performance on 
delayed visual recall, and therefore the major problem 
appears to be the impaired immediate memory process, 
which is closely related to the attentional process. 

Our euthymic patients also showed impairment on 
the digit span forward and Stroop tests than controls, 
but they did not differ with respect to WCST perfor- 
mance. The SCWT, especially owing to time pressure, 
is considered as more specifically focused on attentional 
domain, while the WCST is considered a measure of 
executive function, including abilities in strategic plan- 
ning, organized searching and shifting cognitive set 
without time pressure. The WCST is more specific for 
assessment of executive function. Previous studies on 
the cognitive function of bipolar patients have included 
patients with different mood states ranging from an 
acute episode to relative remission and to euthymia.* 
8,19,3133 Some of these studies have described poorer 
performance on executive function in euthymic bipolar 
disorder.?^710141619 On the other hand, Rossi et al and 
Rubinsztein et al found no significant impairment of 
executive function in euthymic patients.'^?* ‘These dis- 
crepant findings may be explained by the differences in 
the samples as well as the variety of measures to assess 
frontal executive functions across studies. Generally, 
impaired executive functions have been described in 
older euthymic patients (39 to 52 years old), in those 
with a longer duration of illness (13 to 24 years) and 
more recurrent mood episodes (11 to 24) than our 
sample.?*10192! Our sample consisted of younger bipo- 
lar patients (mean age, 31 years) having a short duration 
of illness (mean, 9.5 years) and fewer episodes (mean, 
5.56) than previous samples. Therefore, as a group our 
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bipolar patients may be considered free of the deteriora- 
tive effects of long-standing illness. How can we explain 
the partial impairment of executive function, predomi- 
nantly attentional domain, in our sample? Recent stud- 
ies have suggested that attentional performance may a 
viable putative endophenotype or trait characteristic 
for bipolar disorder.” Burdick et al have studied the 
longitudinal stability of cognitive performance in bipo- 
lar versus schizophrenia probands.” They have found 
that many cognitive domains constantly impaired in 
schizophrenia and bipolar patients showed constant 
attentional deficit whereas improvement on executive 
and memory function improved over time. 

We found that the lifetime total episode number, 
longer duration of illness and the presence of psychotic 
symptoms in previous episodes significantly correlated 
with impaired performance on memory and attentional 
domains. Most of previous studies have reported that 
patients with a greater number of episodes and longer 
duration of illness suffer greater cognitive decline as do 
bipolar patients with psychotic features 91214193136 Such 
associations have generally been thought of as indicat- 
ing a progressive disease process. Our results have also 
confirmed these associations for a relatively young and 
less chronically ill patient sample. 

Recent studies have focused more on the negative 
effect of cognitive dysfunction on psychosocial func- 
tioning.?^ In the present study, we have failed to find 
such a correlation, but we found only a limited negative 
effect on verbal memory tasks. The small sample size in 
our study, compared with others, may have contributed 
to the relatively well preserved cognitive functioning 
and reduced chronicity in our patients. Longitudinal 
studies may help to clarify this issue. 

In conclusion, the euthymic bipolar patients in our 
study exhibited persistent cognitive impairment on 
selective attention, inhibitory control, verbal memory 
and learning tests, and these impairments were associ- 
ated with a longer illness period, recurrent mood epi- 
sodes and an episode history with psychotic features. 
However, some limitations of the study could affect 
the results. Medication effects are a methodological di- 
lemma for euthymic patients, given that the majority of 
patients are medicated with various mood stabilizers, 
antidepressants, and antipsychotics, alone or in com- 
bination. It is clearly difficult and perhaps unethical to 
investigate drug-naive/medication-free patients and for 
this reason there are few and limited data on drug-free 
patients?" Even though other studies have reported 
that medication at the time of testing did not influence 
the cognitive evaluation, we cannot exclude the possi- 
bility that mood stabilizing medication could have in- 
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fluenced the cognitive testing in this patient group."*”? detailed assessment of attentional abilities could have 


However, we found no association between mood sta- 
bilizing drugs and cognitive performance. Nevertheless 
our results indicating important cognitive impairment 
in the euthymic patients with bipolar disorder should 
taken with caution due to the small sample size. A 
longitudinal study with a larger sample size and more 
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BACKGROUND: Many patients with lumbar disc surgery experience postoperative back and radicular pain, 
delaying hospital discharge and resumption of normal activity. Some surgeons have used intraoperative epi- 
dural corticosteroids and local anesthetics to decrease pain following surgery for a herniated lumbar disc. 
Controversies still exist regarding the benefits of these drugs. The present study was meant to compare the effects 
of the intraoperative administration of epidural methylprednisolone and bupivacaine with that of normal saline 
(placebo) in lumbar disc surgery for postoperative pain control. 

PATIENTS AND METHODS: One hundred fifty patients with single level herniated Beste pulposus (L4-L5 or 
L5-S1), which was refractory to 6 weeks of conservative management, were divided randomly in three groups. 
A standard hemipartial lamimectomy and discectomy was performed on all patients. At the end of the surgery, 
before the closure of fascia, 40 mg methylprednisolone with 3 mL normal saline for group 1, 2 mL bupivacaine 
5% with 2 mL normal saline for group 2 and 4 mL normal saline for group 3 were instilled onto the epidural 
and exposed nerve root. Postoperative back and radicular pain intensity was assessed by a visual analogue scale 


(VAS) before and at 24, 48, 72, and 96 hours after surgery. 
RESULTS: There was no significant difference in back and radicular pain intensity between the three groups. 
CONCLUSION: Intraoperative administration of epidural methylprednisolone or bupivacaine does not relieve 


postoperative back and radicular pain. 


presentations in clinical practice, are frequently 

caused by disc herniation.'^ Lumbar discectomy 
for herniated nucleus pulposus is one of the most com- 
mon operations performed on the spine.** The aim of 
this therapy is to relieve the pain, but discectomy is 
painful for many patients.? Although clinical and basic 
knowledge of pain transmission and modulation has 
grown drastically, most postoperative pains are treated 
inadequately^? Postoperative pain delays mobilization 
and physical therapy, prolongs hospitalization and al- 
ters the patient perspective on recovery.’ Poor pain con- 
trol has been directly associated with increased compli- 
cations, including deep venous thrombosis, pulmonary 


ow back and radicular pain, which are common 


embolism, decreased pulmonary function, infection, 
myocardial ischemia and postoperative chronic pain. 
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Some clinicians rely on postoperative analgesics, but 
others use alternative methods, including intraoperative 
local anesthetics and/or corticosteroids.’ Current opin- 
ion about the efficacy of epidural methylprednisolone 
and bupivacaine for postoperative pain relief is equivo- 
cal. We compared the effect of intraoperative adminis- 
tration of epidural methylprednisolone and bupivacaine 
with that of normal saline (placebo) in lumbar disc sur- 
gery for postoperative pain control. 


PATIENTS AND METHODS 

One hundred fifty patients (age range, 30 to 50 years) 
scheduled for surgery because of symptomatic lumbar 
disc herniation agreed to participate in this random- 


ized, double-blind, clinical trial with placebo control. 


The study was approved by the ethics committee. 
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All patients had a clinical presentation and a physi- 
cal examination consistent with an acute-onset single 
level ( L4-L5 or L5-S1) unilateral herniated nucleus 
pulposus that was refractory to 6 weeks of conservative 
management consisting of analgesic and nonsteroidal 
antiinflammatory drugs. Ihe diagnosis of each patient 
was confirmed by lumbar magnetic resonance imaging. 
Patients having motor deficits, spinal or lateral stenosis 
or previous intervertebral disc surgery were excluded. 
Patients were randomly assigned by a computer pro- 
gram to one of the three groups with a defined sample 
size. 

All patients were premedicated with diazepam 
(0.1mg / kg). Anesthesia was induced with 2-3 pg/kg of 
fentanyl and 3-4 mg/kg sodium thiopental. Orotracheal 
intubation was facilitated with the administration of in- 
travenous 0.3-0.4 mg/kg of atracurium. Anesthesia was 
maintained with halothane and 50% nitrogen oxide and 
50% oxygen. 

A standard surgical procedure consisting of open 
discectomy and hemipartial laminectomy with unilat- 
eral exploration was performed on all patients as fol- 
lows: skin incision was performed between the L3 and 
S1 spinous processes. After the incision of the parame- 
dian fascia, the paravertebral muscles were retracted. 
After identification of the level, hemipartial laminecto- 
my, flavectomy, and discectomy were performed. Before 
closure of the fascia and subcutaneous tissues, and after 
hemostasis, 40 mg methyprednisolone. with 3 mL of 
normal saline for group 1, 2 mL of bupivacaine 0.5% 
with 2 mL of normal saline for group 2, and 4 mL of 
normal saline for group 3 were flushed into the epidural 
space and nerve roots. The fascia and subcutaneous tis- 
sue were closed after drug administration and the skin 
was sutured. 

All patients and staff involved in postoperative pain 
management and data collection were unaware of the 
group to which patient had been assigned. All patients 
received the same postoperative pain management: 100 
mg of meperidine intramuscularly followed 4 hours lat- 
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er by a second dose. Assessment of pain was performed 
with a 10-cm visual analogue scale (VAS) (0 cm=no 
pain, 10 cm=worst pain imaginable). Back pain and 
radicular pain intensity were assessed the day before 
surgery. It was also assessed at 24, 48, 72, 96 hours after 
surgery. 

The back and radicular pain intensity of the three. 
groups were compared by the repeat measure method 
using the model “back or radicular pain = Person + 
Group + Time (Group) + residual” for statistical analy- 
sis with Minitab software (version 13). The results are 
reported as mean + standard error (SE). A P< 0.05 was 
considered statistically significant. With a confidence 
and power level of 95%, using the “compare groups" 
formula, the maximum sample size, based on a stan- 
dard deviation of 0.82 for methylprednisolone and 0.70 
for bupivacaine and a maximum error of 0.55 for each 
group, was 50 patients. l 


RESULTS 

The three groups did not differ statistically with regard 
to age, weight, sex, level of surgical discectomy, and 
length of the surgery (Table 1). There was no signifi- 
cant difference in the severity of radicular pain between 
the three groups (P=0.595) at any particular time point 
(Table 2). However, the main difference between the 
three groups was related to time of evaluation (P— 
0.0001). In other words, the longer the post-surgical 
time is, the less the severity of radicular pain. There 
was no significant difference in severity of back pain 
between the three groups (P=0.948) at any particular 
time point (Table 3). However, the major difference 
between the three groups was related to time of evalu- 
ation (P=0.0001). In other words, as time passes from 
surgery, the severity of back pain decreases. 


DISCUSSION 

The causes of back and radicular pain in patients with 
lumbar disc herniation are still unclear.” For many 
decades sciatica and nerve dysfunction in conjunction 


Table 1. The age, sex, operated level, weight and duration of operation for the three groups. 
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Table 2. Severity of radicular pain in the three groups at different times. 
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Table 3. Severity of back pain in the three groups at different times. 
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with lumbar disc herniation were believed to be sole- 
ly due to mechanical compression of the spinal nerve 
roots. In contrast to what was thought earlier, spinal 
nerve roots undergo functional and histological chang- 
es after epidural exposure to nucleus pulposus without 
any mechanical compression. Thus, nerve root pain and 
dysfunction probably have a more complex pathophysi- 
ology, comprising compression and nerve root inflamma- 
tion.” Inflammation plays a major role in the evolu- 
tion of symptoms. The nucleus pulposus contains mate- 
rials that are inflammatory and neutoexcitatory.15797225 
The netve root does not become sensitized or begin to 
transmit pain signals until an inflammatory process is 
generated. Once inflammation is established, however, 
the nerve becomes exquisitely sensitive to pressute, pro- 
ducing pain with even gentle pressure, ™* A number of 
chemical modulators interact to foster the inflammatory 
cascade and to sensitize nerve endings. Phospholipase 
A2, an inflammatory mediator, is present at a high level 
in the human intervertebral disc. It may play a role in 
painful disc pathology. Pain-related neuropeptides such 
as substance P or vasoactive intestinal peptide may be 
released, which then leak from the nucleus through 
the annulus, sensitizing or irritating the adjacent nerve 
root. Different proinflammatory substances have been 
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proposed as present in the nucleus pulposus such as 
tumor necrosis factor alpha, interleukin-1, interleukin- 
6, nitric oxide, platelet-activating factor, prostaglandin 
E2, leukotrienes, and reactions by histamine-like sub- 
stances?” 

In addition to various inflammatory mechanisms, im- 
munological reactions have been suggested. The nucleus 
pulposus, normally confined within the annulus fibro- 
sus, has no contact with the systemic circulation in the 
adult, This avascular localization could theoretically give 
the nucleus the status of a foreign body, not recognized 
by immunocompetent cells. Therefore, nucleus pulposus 
has been proposed to possess antigenic properties. 

Epidural steroids are commonly used in the treat- 
ment of back pain and radiculopathy.“ The mecha- 
nism of corticosteroid activity is not yet fully under- 
stood.” Various modes of the action of the corticoste- 
roids include blockade of phospholipase A2 activity and 
prostaglandin synthesis,9192127? membrane stabiliza- 


1612272? 4 reversible local anesthetic effect, 25 pro- 
2128 


tion, 
longed suppression of ongoing neuronal discharge, 
and inhibition of peptide synthesis or suppression of 
sensitization of dorsal horn neurons." The safety of 
steroids and preservatives at epidural therapeutic doses 
has been demonstrated in both clinical and experimental 
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studies.” Methylprednisolone is the least irritating, the 
most beneficial and the longest acting among corticoste- 
roids.” 

In a randomized clinical study, Debi et al assessed 
the effectiveness of epidural methylprednisolone acetate 
to reduce pain following lumbar disc surgery. They re- 
ported significant back pain relief on postoperative days 
1,2, 6and 14 in the group that received steroids. No dif- 
ference between the two groups was found 1 year after 
surgery or when radicular pain was compared.? Davis et 
al showed that intraoperative application of an epidural 
steroid such as methylprednisolone in a unilateral lum- 
bar discectomy leads to a shorter hospital stay because 
of less pain and spasm.” Lavyne et al reported that epi- 
dural corticosteroid administration after microsurgical 
lumbar discectomy for unilateral disc herniation does 
not lessen postoperative morbidity or improve func- 
tional recovery?! 

Local anesthetic agents have been widely used in 
surgical operations to reduce postoperative pain”? 
Bupivacaine is a long-acting amide local anesthetic used 
for analgesia in acute and chronic pain. It has been in- 
fused epidurally and intrathecally as a single drug or in 
combination with other agents.” After epidural admin- 
istration, these drugs need to cross the spinal meninges 
to reach their site of action.” The primary site of action 
of epidurally administered local anesthetics appears to 
be the dorsal and ventral spinal root as they exit the spi- 
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nal column.’ Epidurally administered local anesthetic 
drugs block sensory and motor nerve function in a con- 


. centration dependent manner so that it is possible to 


achieve selective sensory blockade without motor block 
by limiting the concentration of the drug.’*4 Bupivacaine 
is a high potency and long duration local anesthetic that 
can be used safely in the epidural space, In a double- 
blind randomized trial, Milligan et al described 60 pa- 
tients in whom, based on the VAS score and narocotic 
use in the first 24 bours after surgery, bupivacaine was 
beneficial. In another study, bupivacaine was considered 
to be beneficial because there were significant differenc- 
es between the groups considering the time of the first 
postoperative use of narcotic analgesic.’ An interesting 
finding is that the combination of corticosteroids and 
bupivacaine diminished postoperative back pain and 
opioid usage without complication 

In summary, we report that intraoperative use of 
epidural methylprednisolone or bupivacaine compared 
with that of normal saline (placebo) has no beneficial 
effect on postoperative pain relief during the 96 hours 
following lumbar disc surgery. According to this study 
we conclude that the intraoperative use of epidural 
methylprednisolone and bupivacaine do not have ben- 
eficial effects on postoperative pain relief following 
lumbar discectomy surgery. Therefore, we do not rec- 
ommend the use of these drugs for postoperative pain 
control. 
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Clinical studies are usually performed with the aim of justifying that a new treatment approach is “supe- 
rior" to the common standard approach (active control) with respect to benefits. In a general sense, this 
justification is carried out on the basis of the "null hypothesis significance test" with the P value based 
on this test used for justification. Today, new drugs differ so little from existing ones that factors such as 
cost and side effects affect the choice of therapy, when the bioavailability of treatment methods are found 
equivalent. Therefore, the aim of comparative clinical trials has extended beyond showing that a treatment 
is "superior" and now attempts to show that new treatments are "equal" and "non-inferior" to existing 
treatments. New approaches have become necessary since the classical null hypothesis approach is insuf- 
ficient to justify the use of new agents, especially in cases of "equivalence" and "non-inferiority". This new 
approach to justification makes use of the "clinical equivalence interval", which determines the limits of 
the differences between specific endpoints that can be regarded as clinically “equal” to the value that was 
pre-specified based on studies of established therapies. It also makes use of the quantitative-based "con- 
fidence intervals" as the criteria for statistical justification. Many analyses can be done confidently when 


these tools are applied and the data are interpreted correctly. 


linical studies are usually performed to reach 


conclusions about the superiority of one treat- 
ment over another. The concept of “superiority” 
might have different characteristics in various contexts. 
Generally, this justification is carried out using statisti- 
cal significance tests to reject the “null hypothesis. This 
brings up the point that failing to show superiority does 
not mean that there is equivalence,’ Today, the aims of 
clinical research exceed simply showing that a treatment 
is "superior" to the other by clinical effect size. Clinical 
research also aims to address issues related to 'equiva- 
lence” and “non-inferiority.” If there is no difference be- 
tween two drugs that are equal in clinical effectiveness 
but not in other characteristics, such as side effects, 
costs and ease of tise, then these other factors will re- 
sult in selection of the best drug.” Therefore, clinical 
research evaluations are designed to test: 
* The superiority of a new initiative (drug or 
treatment) to an available initiative, 
* Ihe non-inferiority of a new initiative to an 


available initiative, 
+ Ihe equivalence of a new initiative to an 
available initiative. 

Irving et al stated that when designing a non-inferi- 
ority/equivalence trial the investigator intends to show 
efficacy by demonstrating that a new treatment is as 
good as or not worse than a known effective treatment 
by a small predefined margin. However, the classical 
null hypothesis and the P evaluation on the basis of the 
classical null hypothesis are not enough to justify "equiv- 
alence” and “non-inferiority?” New concepts and ap- 
proaches have been designed to provide reliable justifi- 
cations in the selection of the most effective therapy. In 
our review, we will briefly explain these approaches. 


Approaches to justification 

Ihe typical approach to evaluate the results of a clini- 
cal study related to two (or more) comparative sets of 
quantitative or qualitative data is based on a P value ob- 
tained through a statistical analysis. The inadequacy of 
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P values stems partly from theoretical questions about 
their meaning and interpretation, and also from the fact 
that they do not in themselves convey adequate informa- 
tion about the size or direction of the effect or the range 
of possible outcomes.?? Clinical features of the study 
might result in falsely evaluating differences, which 
have no clinical importance, as reflecting superiority in 
the acceptance of the null hypothesis. This point will 
especially be important in ‘justifications excluding supe- 
riority The criterion for equivalence determines the dif- 
ference that will be regarded as 'equivalent" to the mean 
value, denominated by an interval called "A , which is 
determined by the clinician and is predicted-expected- 
known in a specific clinical situation.’ For example, if a 
clinician regards a decrease of only 30 mm Hg as a clini- 
cally important difference as opposed to a decrease of 10 
mm Hg in the systolic blood pressure, which is predict- 
ed as 165 mm Hg, then the "interval for equivalence" is 
30 mm Hg. The statistical analysis of comparative clini- 
cal trials is generally based on 'confidence intervals? 
and the P value obtained is based on values obtained by 
previous research. Confidence intervals provide a more 
reliable comparative measurement of the real difference, 
which is more interesting and important than a P value. 
Also, confidence intervals give more detailed informa- 
tion about superiority, equivalence, and non-inferiority 
than the P value. Therefore, the upper and lower values 


"Superiority" 
Not Defined 


“Superior” margin for 
new approach 


“Superior” margin 
for control 
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of the confidence interval can be interpreted as the ef- 
ficiency of the treatment with a high level of certainty. 
Thus, the confidence interval demonstrates the size of 
the effect as well as the lowest and the highest margins 
of the estimate in addition to evaluating the null hy- 
pothesis.^? 

Factors other than the statistical analysis are impor- 
tant to consider in judging “equivalence” and non-inferi- 
ority . In this context, the methodological principles that 
should be used to compare a new initiative with com- 
mon control initiatives?’ are to ensure that equivalence 
and noninferiority criteria are predefined, to determine 


the eligible conditions for the study, in which the efh- 


cacy of the common control initiative was established, 


to apply both initiatives under eligible conditions, and 
to allow sample size estimates to be based on the cor- 
rect power calculations. Thus, the clinical study, which 
will include a comparative justification, must have three 
basic statistical elements apart from the methodological 
characteristics, whatever its interpretation: the P value 
for the comparison, confidence intervals, and clinical 
equivalence intervals. 


justifications for Superiority 

The justification for superiority is intended to prove 
that a new experimental drug is superior to the com- 
mon control drug, The classical approach is the statis- 


“Superiority” 
Defined 


Plots are means and 95% confidence intervals. 


Figure 1. The statistical figuration of the evaluation for “superiority” using the approach of confidence intervals. 
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Plots are means and 9596 confidence intervals. 
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Figure 2. Confidence interval approach and evaluation of the equivalence with "A". 


tical justification that shows no difference between the 
clinical effects, including a declaration that the null hy- 
pothesis is met. First, once this difference is determined 
as not equal to “0” through statistical analysis, then the 
size of the difference to detect whether the effect is clin- 
ically adequate or not is estimated. The “real” value for 
the difference between treatment effects lies within the 
boundaries of the confidence interval (Figure 1). The 
“null hypothesis” (no difference between clinical effects) 
is rejected if the upper bound of the confidence interval 
for the difference between the test treatment and control 
is lower than the specified margin.” Thus, the two situa- 
tions given below become equivalent to each other: 

* Ihe bilateral confidence interval of 95% for 
when the difference between the means in- 
cludes "0" . | 

«Two means are different from each other 
bilaterally when considered at the 596 level 
statistically? | 

Naturally, the significance level can be regarded as 
different from 596. If the "clinical equivalence interval" 
has been used to predict the number of samples at the 
beginning of the study, the result will be reliable. Yet, 
the clinician has the right to judge a difference seeming 
significant within his own criteria. 


Justifications for Equivalence 

When two drugs are absolutely equivalent it is not pos- 
sible to find an exact equivalence of the predictive means 
(or rates) due to the biological variability of the phe- 


nomena.? Therefore, trials for equivalence are designed 
to prove the absence of a significant difference between 
the drugs. Temple at a reported that such drugs would 
not show superior efficacy in active-control trials, yet 
equivalence to the active control with respect to effi- 
cacy would not have been informative. The evalua- 
tion starts with the prediction of the greatest acceptable 
‘clinically identical” difference, and the “clinical equiva- 
lence interval’. Thus, it is accepted that the differences 
that exceed this level by occurring more or less than the 
exact amount are important clinically, and therefore, the 
clinical equivalence margin is chosen by identifying the 
clinically acceptable and the greatest difference in the 
justification for equivalence. If two drugs are equivalent 
to each other, then the bilateral confidence interval of 
9596 for the difference of effect between the drugs must 
cover the area between -A and +A (Figure 2). In this 
framework, there are equivalence margins, which can 
be asymmetrical with respect to zero, and they are de- 
termined by the clinician. In studies on bioequivalence, 
the confidence interval of 9096 is accepted as a standard 
in the evaluation of the two drugs to find out whether 
their pharmacokinetic criteria means are equivalent to 
each other or not.’ 


Justifications for Non-inferiority 

A noninferiority trial refers to a study in which the 
primary objective is to evaluate whether the new treat- 
ment is not inferior to or as effective as the standard 
therapy for a particular end point. It is not important 
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"Non-Inferiority" 
Defined 


0 Clinical equivalence 
interval (A) 


Figure 3. Confidence interval approach and evaluation of the non-inferiority with "A". 


to establish that the new drug is more effective or has 
similar effects, only that it is adequate to determine 
that it is not inferior to the drug to be compared. At 
this point, the evaluation starts with the prediction of 
the “clinical equivalence interval (A)” and continues by 
determining the bilateral confidence interval (90% or 
95%). However, in this context, only a one-way prob- 
ability of the difference is investigated. Thus, the con- 
fidence interval must extend to the “~A” side (Figure 
3). The application of confidence intervals in the one- 
way justification meets the classical null test hypothesis 
that the difference of treatment effect that is equal to 
a lower margin of equivalence contrary to the alterna- 
tive of a difference of treatment that is higher than the 
lower margin of equivalence level.” “Justifications for 
non-inferiority” might be designed in the same way as 
justifications for equivalence and cause misinterpreta- 
tions, especially when the difference in treatment effect 
mentioned formerly is disregarded.” In this context, 
the margin chosen for the justification for non-inferior- 
ity cannot be greater than the size of the lowest effect 
that the control drug is expected to have. The identifica- 
tion of the margin is based on both statistical inference 
and clinical justifications, and thus, it must reflect the 
uncertainties within the proof on which the choice is 
based and it must also protect its place appropriately. 
If these analyses are carried out properly, the finding 
that the confidence interval for the difference between 
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the common standard approach (active control) and 
the new drug excludes the margin, which has been cho- 
sen appropriately, might guarantee that the drug has a 
greater effect than zero. The margin, which has been 
chosen through projecting the size of the clinically ac- 
ceptable effect, will probably be lower than the amount 
proposed with the expected lowest size of the effect of 
the standard approach.” 


Conclusion 

The chance of finding new treatment methods, tech- 
niques, and drugs that are superior to existing ones is 
so little that the differences between drugs for the same 
treatment are starting to be based on secondary char- 
acteristics such as price, side effects, and ease to use. 
However, differences based on these factors can only be 
made after comparing the efficiency of the treatment. 
Therefore, the aim of many studies is not only justifying 
that a treatment is superior to another, but also justi- 
fying that two treatments are equivalent to each other 
or that one of them is non-inferior to the other. If the 
evaluations are carried out on the basis’of just simple 
statistical test results, inadequate or false result justif- 
cations might be obtained. It is very important to make 
the hypotheses with their characteristics clear in this 
kind of scientific study, as in other scientific research 
fields. The second important topic is the ‘clinical equiv- 
alence interval’, and this concept is mostly identified 
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through sizes of the intervals, which are determined 
by the clinician. The confidence interval for the differ- 
ence between the comparative effects of the treatment 
provides the correct interpretation when it is justified 
with the other two concepts. The P level, which can 
be reached with classical statistical justifications, has 
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only a certain importance, and it may cause inadequate 
ot even false justifications when it has been evaluated 
without considering the other concepts that have been 
mentioned. It is vitally important to justify clinical 
studies by examining them within the framework of 
the concepts. 
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ongenital duodenal obstruction is one of the 

relatively common surgical conditions in in- 

fants and children. Over the years, the progno- 
sis of infants and children with this condition has im- 
proved markedly, which is attributed to several factors 
such as early diagnosis, improved surgical techniques, 
and improved perioperative management, including 
availability of total parenteral nutrition. Several factors, 
however, still affect the overall outcome including pre- 
maturity, a high incidence of associated anomalies and 
reoperations.’” The high incidence of associated anom- 
alies, mainly severe congenital heart disease, contributes 
to the increased morbidity and sometimes mortality.’ 
The overall long-term outcome is also affected by the 
high incidence. of Downs syndrome.’ This report is an 
analysis of our experience with 35 cases of intrinsic con- 
genital duodenal obstruction with an emphasis on fac- 
tors affecting the final outcome. 


PATIENTS AND METHODS 

Over a period of 12 years from 1993 to 2005, a total of 
35 infants and children with intrinsic congenital duo- 
denal obstruction were treated at our hospital. Their 
medical records were retrospectively reviewed for age 
at diagnosis, sex, gestation, and birth weight, history of 
polyhydramnios, symptomatology, associated anoma- 
lies, and method of diagnosis, treatment and outcome. 
Extrinsic causes of duodenal obstruction were exclud- 


ed. 


RESULTS 

Of the 35 cases of congenital intrinsic duodenal ob- 
struction treated at our hospital, 19 were males and 
16 females. Their birth weight ranged from 1.4 kg to 
3.8 kg (mean, 2.5 kg). Twelve (34.396) were prema- 
ture. Ihe mean maternal age was 23 years (range, 18- 
34 years). All our patients presented or were referred 
to our hospital within two weeks of life except for five 
who presented at 5 months, 3.5 years, 1.8 years, and 


1.5 years, and 2 months of age. All five had duodenal 
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diaphragm with a hole, which was the reason for the 
delayed presentation. Two of them presented with com- 
plete duodenal obstruction following the eating of dates 
with seeds, which resulted in occlusion of the hole in 
the diaphragm. The remaining patients presented with 
bile-stained vomiting. Upper abdominal distension was 
seen in 19 (54.396) and polyhydramnios was reported 
in 12 patients (34.3%). Associated anomalies were 
seen in 23 patients (65.7%) (Table 1). Ten had Downs 
syndrome (28.696) and 7 (2096) had congenital heart 
disease. Six (1796) had rotational abnormalities of the 
gut including two patients with situs inversus. These 
two patients presented with bile-stained vomiting im- 
mediately after birth and abdominal x-ray showed the 
classic double- bubble sign, but the stomach was on the 
right side (Figure 1). The diagnosis of situs inversus 
was confirmed by preoperative abdominal ultrasound. 





Figure 1. Plain abdominal x-ray showing classic double-bubble 
sign in a patient with situs inversus and congenital duodenal 
obstruction. 
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Table 1. Associated anomalies. 





| Associated anomaly 





Down's syndrome 10 28.6 
Congenital heart disease 7 | 20 

| Malrotation and situs inversus 6 17.14 
Congenital pyloric atresia | 2 5.7 
Duplication cyst | 2 57 
Anorectal malformation 2 5.7 

| Pelvi-ureteric junction obstruction 2 57 
Arterio-venous malformation | 1 | 2.9 
Congenital leukemia 1 7 2.9 

Soar nce RC RUND كان منج مورت ما لاو‎ SERIEN 
tracheoesphageal fistula | | 23 
Cystic left kidney 1 2.9 
Syndactly 1 29 
Hypoplastic left thumb 1 2.9 
Meckel's diverticulum ] 2.9 

Eventration of right diaphragm 1 2.9 


Table 2. The operative procedures. 


: No. of 
Operative procedure | patients | 
Duodeno-duodenostomy i 13 
Duodeno-duodenostomy and 5 
appendecectomy 
Excision of duodenal diaphragm and 7 
duodenoplasty 0 
Ladd's procedure + excision of duodenal | 
diaphragm and duodenoplasty + ` | 4 
appendecectomy 


*écecixracevactétt)uramucumveoobtbéitexacedtn rer rect ocv P4 ORAS veu TT FATRRPAETIXTEERATATRAA E uAmTHEAES دده‎ er مهمو و وج جوم وه هدوم ويج 24 جر‎ 


Duodeno-jejunostomy 6 


Echocardiography was normal in one and in the other 
there were features of Fallot's tetralogy. In the remain- 
ing four patients, the diagnosis of associated malrota- 
tion was made intraoperatively. All had malrotation 
with Ladd's bands, and in addition, they had intrinsic 
duodenal obstruction, which was diagnosed intraop- 
eratively. Two had duodenal atresia and four had duo- 
denal diaphragm with a hole. Interestingly, two of our 
patients had congenital pyloric atresia associated with 
duodenal atresia at the fourth part of the duodenum. 
This resulted in a closed duodenal loop with pyloric 
atresia at one end and duodenal atresia at the other end 
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with accumulation of biliary and pancreatic secretions. 
This resulted in duodenal perforation in one patient. In 
both, the diagnosis of associated duodenal atresia was 
made only intraoperatively. One of our patients had 
dysmorphic features, esophageal atresia with tracheo- 
esophageal fistula and hydronephrosis. Intraoperatively, 
this patient had duodenal atresia, annular pancreas and 
a preduodenal portal vein. One of our patients had 
eventration of the right diaphragm. 

All our patients were operated on and intraopera- 
tively the site of duodenal obstruction was located in 
the second part of duodenum in 32 patients (91.496). 
In two, the site of obstruction was at the fourth part 
of the duodenum while in the third it was located at 
the third part of duodenum. The causes of obstruction 
were duodenal atresia without a gap in 12 (34.396), 
duodenal atresia with a gap in 6 (17.1496), duodenal 
stenosis in 4 (11.4396) and duodenal diaphragm in 13 
(37.1496). In 7 patients (2096), there was an associated 
annular pancreas. The different operative procedures, 
which are shown in Table 2, were used initially in the 
series, Subsequently, none of our patients had gastros- 
tomy or a transanastomotic feeding tube as part of their 
operative management. Fourteen (4096) required total 
parenteral nutrition. Two of our patients had reduction 
duodenoplasty to decrease the size of the duodenum. 
Two of our patients required reoperations, one because 
of an anastomotic leak and another because of duo- 
denal dysfunction. This patient underwent reduction 
duodenoplasty and subsequently did well. Four of our 
patients died giving an overall mortality of 11.496. In all 
4, associated anomalies were the cause of death ( Table 


3). 


DISCUSSION 


Congenital duodenal obstruction is an interesting 
anomaly, both. embryologically and clinically. During 
the fourth to the sixth week of intrauterine life, the 
duodenal lumen is obliterated by the rapidly grow- 
ing epithelium. The duodenal lumen than recanalyzes 
by the twelfth week. Intrinsic duodenal obstruction is 
thought to result from failure of recanalization or ar- 
rest of duodenal growth.’ This differentiates congenital 
duodenal atresia from atresia in the rest of the intes- 
tines, which result from an intrauterine vascular ac- 
cident.’ Congenital duodenal obstruction is divided 
into intrinsic and extrinsic depending on the etiology. 
Intrinsic causes include atresia, stenosis and duodenal 
diaphragm with or without a hole. Extrinsic causes in- 
clude malrotation with congenital bands, duplication, 
annulat pancreas and preduodenal portal vein. It is not 
uncommon to find combined intrinsic and extrinsic 
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Table 3. Causes of death in four patients. ! 
i] 


We H 
| Age | Sex | Associated anomalies 
5 days M Congenital pyloric atresia, duplication cyst, jejunal atresia, 
2 days ` M Congenital pyloric atresia. 
Esophageal atresia and tracheoesophageal fistula, non-rotation, 
3 hours M preduodenal portal vein, annular pancreas, dysmorphic features, 
-intra-uterine growth retardation, hydronephrosis. 
5 days F Down's syndrome, severe congenital heart disease, prematurity. 
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|| Cause of death 


Immunodeficiency and sepsis 


AERA e REATARD em eRe HD tt OES EUE UM HAM MOREE PER SPEER EEDA TAGE GRRE ERAS TERT OER EES ha aSA ES REESEPASK PDA PERE EHH 0 HESG ELAN 


Peres 4 2 2945 442:9 91 oe re عوج ب ب ارم وج 0 وج‎ ee err eee ee عع و وجوج ب مج دجم عوج‎ eerrexcdauVkeFA4A eee eet عو سومج ليه ويرك جزم وسح‎ ate eee eer eee es 


Associated anomalies and 
, cardiorespiratory arrest. 


Teatre و ممت‎ esas stad 4 nmasiumreaesd d ek moimenueran ueste qe) FIED اممو جيه سد‎ ALLE SFT a وم مهو ممم‎ SORE OODT bere ee EESDEOEEDAEESE DES SEESEODEEOERI OE 


Congenital heart disease, prematurity, 
septicemia 


— —— —————————————— 


;eH 


causes of congenital duodenal obstruction in the same 
patient." This was the case in four of our patients who 
had nialrotation with congenital bands as well as intrin- 
sic duodenal obstruction. The importance of this needs 
to be emphasized to obviate subsequent morbidity and 
reoperations, which are not uncommon in patients 
with congenital duodenal obstruction. Bailey et al, in a 
large series of 138 infants and children with congenital 
duodenal obstruction, reported reoperations in 14% for 
technical reasons, for other atresias that were missed 
initially and for other unrelated lesions.! There was also 
a surprisingly high incidence (20%) of combined ana- 
tomic abnormalities in their series, including a number 
of infants with both malrotation with bands and duo- 
denal atresia, stenosis, or web.’ Intraoperatively, it is 
important to check the patency of the gastrointestinal 
tract even in the presence of an extrinsic cause of duo- 
denal obstruction. Seven of our patients had associated 
annular pancreas and two had associated duplication 
but in all, there was an associated intrinsic duodenal 
obstruction. 

The incidence of associated anomalies with con- 
genital duodenal obstruction is variable.’*”? Downs 
syndrome and congenital heart disease continue to be 
the commonest anomalies associated with congenital 
duodenal obstruction. The incidence of Downs syn- 
drome in our series was 28.6%, which is lower than that 
reported by Akhtar and Guiney.” One reason for this is 
the high proportion of younger mothers in our series 
(mean maternal age was 23 years) when compared to 
the Akhtar and Guieny series (mean maternal age was 
33 years). Two of our patients had situs inversus in asso- 
ciation with congenital intrinsic duodenal obstruction. 
Situs inversus is a very rare condition with an estimated 
frequency ranging from 1 in 4000 to 1 in 20 000 live 
births." It is commonly associated with other serious 
cardiac and splenic malformation.!^? This was the case 
in one of our two patients who had Fallot'’s tetralogy. 
The diagnosis of congenital duodenal obstruction in as- 
sociation with situs inversus can be made on plain erect 
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abdominal x-ray when a reverse double-bubble sign is 
seen. This can be confirmed further by barium meal and 
follow-through. 

The treatment of congenital duodenal obstruction is 
standardized. Duodeno-duodenostomy continues to be 
the treatment of choice. Kimura et al in 1977 described 
the diamond-shaped duodeno-duodenostomy.? None 
of our patients had the diamond-shaped anastomo- 
sis, but there are several reports supporting this type 
of anastomosis as these patients had earlier oral feeds 
when compared with the side-to-side duodeno-duo- 
denostomy.^? For those with duodenal diaphragm, we 
continue to do excision of the duodenal diaphragm and 
duodenoplasty.'^ We resort to duodeno-duodenostomy 
only when there are technical difficulties because of the 
close proximity of the duodenal diaphragm to the am- 
pulla of Vater. Six of our patients were treated with du- 
odeno-jejunostomy. In three patients, this was because 
of the site of obstruction in the third and fourth parts 
of the duodenum while in the other three patients it 
was due to technical operative difficulties. Duodeno-je- 
junostomy is considered a less physiological procedure 
when compared to duodeno-duodenostomy, but when 
the obstruction is located in the third or fourth parts 
of the duodenum, duodeno-jejunostomy is a more fea- 
sible procedure. Gastrostomy was used as part of the 
operative treatment of congenital duodenal obstruction 
in four of our patients in the initial series. We agree 
with others that gastrostomy should no longer be used 
as part of the management of congenital duodenal ob- 
struction.” A transanastomotic tube was used in six of 
our patients, and like others we no longer use trans- 
anastomotic tubes.’ They tend to recoil back and cause 
anastomotic disruption.” Two of our patients had re- 
duction duodenoplasty due to megaduodenum during 
the initial operation in one and secondary to duodenal 
dysfunction postoperatively in the other. We advocate 
reduction duodeoplasty during the initial operation in 
patients with megaduodenum. 

Our overall survival of 88.6% compares favorably 
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to reports from Western countries,” This survival 
rate was in spite of a high rate of prematurity (34.396) 
in our series. This is attributed to improved surgical 
techniques and improved perioperative management, 
including total parenteral nutrition. Severe associated 
anomalies, however, continue to contribute to a high 
mortality. Four of our patients died and associated 
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anomalies were the cause of death. Two of them had 
associated congenital pyloric atresia and both died be- 
cause of sepsis secondary to immunodeficiency. When 
congenital pyloric atresia forms part of the hereditary 
multiple intestinal atresias it is known to be associated 
with combined immunodeficiency, which contributes to 
mortality, 
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n aberrant course of the internal carotid artery 

(ICA) through the middle ear is uncommon. 

Approximately one percent of the population 
presents with a dehiscent ICA canal. Embryological 
malformation of the first and second branchial arches 
would prevent the formation of the ICA bony covering 
over the tympanic part of the middle ear.' These abnor- 
malities are usually asymptomatic and often diagnosed 
during ear surgeries. We report a case of unilateral 
ICA aneurysm in the middle ear. The literature is re- 
viewed and the diagnosis and risks in clinically treating 
this anomaly are discussed. 


CASE 


A healthy 25-year-old Saudi female presented to the 
Otorhinolarnygology, Head and Neck Section of King 
Abdulaziz Medical City, Jeddah, Saudi Arabia, with 
left-side hearing loss and no record of otorrhea, tinni- 
tus, vertigo, hemorrhage or otalgia. There was a history 
of suppurative bilateral chronic otitis media. Ihe patient 
had undergone a left canal wall-up tympanomastoidec- 
tomy three years previously. This same procedure was 
done two years later to the right side without intra- or 
post-operative complications. 

Otoscopy revealed a dry central residual tympanic 
membrane perforation in the left ear and an intact graft 
in the right ear. There was no facial weakness, nystagmus 
or other ear, nose, and throat abnormalities. Rinnes test 
was negative bilaterally and Weber's test was lateralized 
to the left ear. An audiogram showed bilateral mild-to- 
moderate conductive hearing loss more on the left side 
with an air bone gap of 20 decibels (dB). 

The patient was booked for left revision tympano- 
plasty. During the operation, after elevation of the tym- 
panomeatal flap, adhesions between the middle ear mu- 
cosa and a previously inserted silastic sheet were found. 
After releasing the adhesions and removing the sheet, 
severe bleeding was encountered, raising the suspicion 


of a dehiscent jugular bulb. The middle ear was tightly 


Ann Saudi Med 27(4) July-August 2007 www.saudiannals.net 


packed with a Surgicel absorbable hemostat, the external 
auditory canal packed with non-absorbable gauze, and 
the procedure was aborted. The patient was hospitalized 
for one week. During this period there were no further 
episodes of bleeding. The patient was discharged with a 
new external ear pack, which was to be changed again 
at a 7-day follow-up visit. Five days after discharge the 
patient presented to the emergency room with bleeding 
from the left ear, tachycardia, a normal blood pressure 
and her hemoglobin had dropped from 13 to 9 g/dL. 
The external ear pack was extruding and another pack 
was applied to control the bleeding. The patient went 
into hypovolemic shock, was resuscitated, and admitted 
to the intensive care unit (ICU). 

The patient developed right hemiparesis and un- 
derwent CT imaging the next day with enhancement 
for the brain and the temporal bone which showed a 
bilateral intact jugular bulb, a bony rarefaction around 
left petrous carotid, and a small brain infarction in the 
left temporal (Figure 1). On the third day an angiogra- 
phy was performed, which confirmed the presence of 
an aneurysm in the left ICA through the hypotympa- 





Figure 1a. Axial CT of the temporal bone shows the aneurysm of 
the internal carotid artery in the left middle ear. 
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Figure 1b. Coronal CT of the temporal bone shows anomalies 
around the left petrous carotid artery. 





of the internal left middle ear. 


num (Figure 2). Two days later in the ICU, the bleeding 
stopped, the weakness improved and the patient was 
transferred to the ward. After six days, the aneurysm 
was successfully embolized with detachable platinum 
coil fillings and the patient recovered neurologically. 


DISCUSSION 


Anomalies of the ICA are very rare and the incidence 
is dificult to determine. Glasscock et al suggested an 
incidence of one percent of the population.’ Cohen and 
Briant considered the incidence of bone dehiscence 
over the ICA to be considerably less than reported. 
A review of the literature showed some case reports 
involving children and adults. Only 42 clinical cases of 
an aberrant ICA in the middle ear had been reported 
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before 1991. Most cases of intratympanic ICA occurred 
in women (female:male ratio, 5:1), often occurring uni- 
laterally on the right side (female:female ratio, 2:1). 
However, it has been reported bilaterally. The present 
estimate is about 50 published cases. 

Normally, the ICA enters the petrous bone medial to 
the styloid process via the carotid canal, separated from 
the internal jugular vein by the carotid ridge. The initial 
vertical segment is anterior to the cochlea and separated 
from the tympanic cavity by a plate of bone approxi- 
mately 0.5 mm thick that was possibly cribriform in 
childhood and may reabsorb in old age. Ihe ICA then 
turns anteriorly to lay inferior and posteromedial to the 
eustachian tube, traverses the foramen lacerum, and en- 
ters the middle cranial fossa.” 

Ihe precise causes of an aberrant ICA in the tym- 
panic cavity remain unclear? Anomalies of the ICA 
within the temporal bone include aneurysms and arte- 
rial displacement, and both can be either congenital or 
acquired.’ Congenital aneurysms are thought to origi- 
nate from a persistent stapedial artery or the abnormal 
persistence of embryonic vasculature that may supply 
enough traction to pull the ICA into the tympanic cav- 
ity. This traction may pull or fix the ICA laterally into 
the middle ear. Proposed acquired causes include head 
trauma, previous surgery, atherosclerosis, chronic infec- 
tions, cholesteatoma and malignancies.5* 

ICA anomalies in the middle ear represent a diag- 
nostic problem since both symptoms and signs are non- 
specific. Patients may be asymptomatic or complain of 
pulsatile tinnitus, hearing loss, otalgia or aural fullness. 
Otoscopy may show a vascular bluish-red mass in the 
anteroinferior mesotympanum-the “rising sun sign”. An 
audiogram usually shows conductive hearing loss while 
impedance testing may reveal a pulsating tympanic 
membrane.” These symptoms and signs are not distinct 
to ICA aneurysm and could signify vascular anomalies 
in the middle ear space (Table 1).5? Anomalies of the 
ICA have a typical appearance on a high resolution CT 
scan: an enhancing intratympanic mass, with the vessel 
lying lateral to its normal position, the absence of the 
bony plate between the hypotympanum and the ICA, 
and the jugular fossa is separated from the carotid canal 
by a spur of bone. 

Even though it has been suggested that a CT scan 
alone is sufficient to confirm the diagnosis, it does not 
always differentiate between a vascular anomaly and a 
high vascular glomus tumour." Conventional carotid 
angiography remains a standard reference for diagno- 
sis as it shows the lateral displacement of the vertical 
segment of the ICA in the anterior/posterior view; it 
is important in the assessment of vascular supply and 
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Table 1. Differential diagnosis of a vascular mass in the middle 
ear. 


* Aberrant ICA 

* Petrous ICA with aneurysm with dehiscent bone 
* Dehiscent jugular bulb 

* Glomus tympanicum 

* Glomus Tumours 

* Cholesterol granuloma 

* Persistent stapedial artery 


* Other vascular temporal bone lesions 


the confirmation of the presence or absence of an an- 
eurysm.! 

Lapayowker et al described the "vestibular line; 
which is a vertical line drawn tangential to the lateral 
most extent of the vestibule." This line indicates the 
lateral limit of the normal intratympanic ICA. If the 
artery lies lateral to this line it is considered aberrant. 
These features can be demonstrated by the less invasive 
magnetic resonance angiogram (MRA), suppressing 
the need for conventional angiography.’ The limitation 
of MRA relates to the reduced flow of such large aneu- 
rysms, and the signal intensity is reduced with limited 
visualization. 

The best treatment of aberrant or aneurysm of the 
ICA is to avoid manipulation, informing any physi- 
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ost basal cell carcinomas (BCC) occur on 

the sun-exposed skin of the head and neck 

regions. Arising from the sun-protected 
areas is uncommon and the nipple is an exception- 
ally rare primary site. Since the first full description by 
Robinson,’ only 25 cases have been reported in the lit- 
erature.^? There is no consensus about the treatment 
of BCCs of the nipple. Ten to 30 percent of BCCs are 
superficial and occur most frequently on the trunk and 
the limbs.^ We report the first case, to our knowledge, of 
a superficial type BCC in the nipple. 


CASE 

A 74-year-old female was referred for eczematous 
changes in the right nipple for several months. She also 
had no history of insult to the right breast. No pruritis, 
discharge, ulceration, or pain was noted. Physical exami- 
nation revealed no axillary lymphadenopathy. Paget dis- 
ease of the nipple was first considered and an excisional 
biopsy was performed. Gross examination of the surgi- 
cal specimen disclosed an ellipse of skin that measured 
1.6 x 0.9 x 0.9 cm with attached subcutaneous tissue. 
On light microscopic examination, the tumor consisted 
of several foci of superficial lobules of basaloid cells aris- 
ing from the epidermis into the dermis (Figure 1). All 
these superficial lobules were confined to the papillary 
dermis. The tumor cells had round-to-oval nuclei with 
scanty cytoplasm. Characteristic peripheral palisading 
of the basal cells was also noted (Figure 2). The final di- 
agnosis was superficial BCC. All the resection margins 
were free. The post operation course was smooth and 
uneventful. No adjuvant therapy was done. 


DISCUSSION 

BCCs arising from the nipple are encountered extreme- 
ly rarely. Our case was probably the first case of a super- 
ficial type BCC reported in the literature. Several vari- 
ants of BCC have been described, including the superf- 


cial type, which occurs mainly on the trunk. Superficial 


BCC arises as a multifocal proliferation of tumor nests 
attached to the epidermis, with the characteristic fea- 
ture of peripheral nuclei palisading. 

‘The exact etiology of BCCs arising from the nipple 
is still obscure. Of the 25 previously reported cases, 16 
were reported in men.*” It has been postulated that the 
male predominance may be due to a higher amount of 
sun exposure in this area.’ All cases are sporadic and no 
familial aggregation has been observed. 

The clinical appearance of BCCs in the nipple is 
various and differentiating BCC from Paget disease of 
the nipple, Bowen disease, or other benign breast dis- 
ease is considerably hard for the clinician. Microscopic 
examination is usually diagnostic and straightforward 
without much difficulty. 


Calcification was reported as present in BCCs of the 





Figure 1. Skin of the nipple shows several superficial islands of 
basaloid cells arising from the epidermis into dermis. Note: all 
these superficial lobules are confined to the papillary dermis 
(H&E, x100). 
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Figure 2. Higher magnification demonstrating the characteristic peripheral palisading of 


basal cells. (H&E, x400) 


nipple? which may cause diagnostic difficulty because 
calcification in breast cancer is a well-known phenome- 
non. Therefore, accurate diagnosis can be difficult based 
solely on radiological observation. A histological exami- 
nation is required to make the precise diagnosis. 

BCC is a locally destructive tumor that is rarely 
metastatic. Treatment methods include surgical excision 
with clear margins, local destruction with radiotherapy, 
cryotherapy, photodynamic therapy, intralesional inter- 
feron treatment, fluorouracil, or imiquinod.’ Among the 
25 cases reported in the literature, 3 patients had axillary 
lymph node metastasis. The metastatic rate for primary 
BCCs in the nipple is 12% (3/25), which is much higher 
compared to a less than 1% metastatic rate from other 
common sites for BCCs. Due to this increasing rate of 
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rythema induratum (EI) was first described by 

Bazin in 1861, who attributed the condition to 

tuberculosis ((TB).'? In 1901, Whitfield hypoth- 
esized that there were two forms of EL one of which 
was related to TB.’ EI is a tuberculid, characterized 
by chronic or recurrent tender subcutaneous nodules, 
which sometimes ulcerate. The lesions typically are lo- 
cated on the lower extremities of adult women.'*? Most 
individuals with EI have a positive tuberculin skin test, 
but rarely have evidence of active TB.*? 

EI lesions appear histopathologically as a granu- 
lomatous lobular panniculitis and vasculitis, with 
the affected artery lying in the septum of subcutane- 
ous fat.*® Several authors were able to demonstrate 
Mycobacterium tuberculosis DNA by polymerase chain 
reaction (PCR) in tissue biopsy from EI lesions, which 
leads to the belief among investigators that M. tubercu- 
losis has a role in EI lesions." ? We report two cases of 
EI and their therapeutic response and review the litera- 
ture on El. 


CASES 


The first case was a 63-year-old Saudi female who pre- 
sented with a 3-week history of painful left lower limb 
erythema. There was neither a history of TB nor a fam- 
ily history of TB. On examination, she was had a well- 
defined 3 x 6 cm indurated ulcer at the medial aspect of 
the left leg close to the heel. The erythrocyte sedimenta- 
tion rate (ESR) before treatment was 120 mm/hr and 
the PPD test was positive. Biopsy showed a chronic, ac- 
tive ulcer associated with focal granulomatous changes, 
with the inflammation extending to the subcutaneous 
adipose tissue associated with fat necrosis and throm- 
botic occlusion of blood vessels. The biopsy result was 
consistent with EI. Culture for M. tuberculosis and PCR 
were negative. Ihe patient was treated with anti-TB 
medications (isoniazid, rifampicin, pyrazinamide and 
ethambutol) for 2 months and then isoniazid and ri- 
fampicin for 4 months. During this period, she showed 
a dramatic clinical response with gradual decline in the 


ESR to 39 mm/hr. 

The second case was a 35-year-old Saudi female who 
presented with a one-month history of painful multiple 
erythemas in both lower limbs. There was no previous 
history of TB and no family history of TB. On exami- 
nation she had 9 multiple indurated, painful nodules, 
variable in size, 7 lesions in the left lower limb and 2 
lesions in the right lower limb (Figure 1). ESR was 112 
mm/hr and the PPD skin test was positive. A biopsy 
for this patient showed lobular panniculaitis, with in- 
flammatory changes seen in the subcutaneous fat and 
in the interface between the reticular dermis and sub- 
cutaneous fat, where there was prominent venulitis in 
the reticular dermis. In addition, granulomatous in- 
Hammation was identified in the panniculus and in the 
reticular dermis. The biopsy result was consistent with 
EI. M. tuberculosis culture and PCR were negative. She 
was treated with anti-TB medications (isoniazid, rifam- 
picin, pyrazinamide and ethambutol) for 2 months and 
then isoniazid and rifampicin for 4 months. She had an 
excellent clinical response (Figure 2) with a decline in 


the ESR to 30 mm/hr. 


DISCUSSION 

EI was described initially by Bazin in 1861.'? Audry, 
however, challenged the hypothesis that EI has any rela- 
tion with M. tuberculosis in 1898. Whitheld reached the 
conclusion that there are two forms of EI, one of which 
was related to M. tuberculosis, in 1901.3 Montgomery 
and colleagues described 72 patients with EI, and most 
of the patients (8596) were females. A PPD test done on 
25 patients was positive in 84%," 

Many authors have shown that EI can respond suc- 
cessfully to anti-TB therapy. Degitz and colleagues 
demonstrated that M. tuberculosis DNA can be found 
in the EI lesion by the use of PCR, in 1993. They were 
able to demonstrate M. tuberculosis DNA in skin bi- 
opsies using PCR in 5 of 7 patients with EI? Several 
authors have shown that EI lesions can be associated 
with other types of active TB like tuberculous lymph- 
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Figure 1. Ulcerated erythema induratum on presentation. 


21 


adenitis,°”” pulmonary tuberculosis," renal tuberculo- 
sis,? endometrial tuberculosis,” and tuberculosis of the 
nasopharynx.” 

A review of the medical literature shows that EI le- 


1,4,5,8,15,18,19 


sions can present as a primary lesion or a sec- 


ondary skin disease to other active tuberculosis. 
Distler and colleagues reported a case with panniculitis 
for 30 years,” and Ollert and colleagues reported two 
cases of chronic EI for 10 years.’ All of these cases have 
responded successfully to anti-TB therapy. Both of our 
cases who had chronic EI lesions diagnosed histologi- 
cally have successfully responded to 6 months of anti- TB 
therapy. However, both of our cases did not have caseat- 
ing granuloma on the histopathology of their skin biopsy 
and we were not able to diagnose a tuberculous origin 
of their lesions microbiologically. Also, M. tuberculosis 


DNA was negative on the PCR in both cases. 
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Most of the published studies support the use of M. 
tuberculosis DNA PCR on skin biopsy of EI lesions," but 
a few investigators have not found PCR to bea useful test 
in cutaneous TB.? We believe that the recent molecular 
biology evidence that M. tuberculosis DNA is present in 
a majority of EI lesions together with the successful re- 
sponse to anti-TB therapy supports the hypothesis that 
most cases of EI are due to a paucibacillary M. tuberculo- 
sis-DNA infection of the skin. 

We recommend that EI patients be given a trial of 
anti-TB therapy (for example, isoniazid 300 mg by mouth 
once daily, rifampicin 600 mg by mouth once daily, pyr- 
azinamide 1.5 g. by mouth once daily, and ethambutol 
800 mg by mouth once daily for the first 2 months, then 
continue isoniazid and rifampicin for another 4 months) 
while waiting for M. tuberculosis DNA PCR results, or 
evaluating the response to therapy in 4 weeks. 





Figure 2. Healed erythema induratum after 6 weeks of therapy. 
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40-year old obese female was admitted with 

altered sensorium, a history of vomiting and 

documented hyponatremia followed by fluctu- 
ating encephalopathy and a deep coma state. She was 
initially managed at a peripheral health center where 
her serum sodium was 98 mEq/L. She was treated for 
severe hyponatremia (duration of hyponatremia and 
rate of correction not known) with a slight improve- 
ment noticed by her family members initially. The pa- 
tient was managed inititally at a primary health center 
by a primary care physician with slight improvement 
but soon developed fluctuating encephalopathy and was 
shifted to our medical center. On admission, the patient 
was still in a stuperous state with spontaneous guttural 
vocalization only and no active movement of her limbs. 
On examination, the patient had asymmetrical extra- 
pyramidal signs—more on the right side compared to 
the left. The patient had normal pupillary reflexes and 
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maintained ocular movements. Spastic paralysis of all 
four limbs was associated with brisk deep tendon re- 
flexes, hypertonia and the Babinski sign (the patient 
was in a locked-in like state with maintained ocular 
movements, normal pupillary reaction, brisk deep ten- 
don reflexes and flexor responses to planters). The rest 
of the systemic examination was normal. 

Routine tests were normal except for serum sodium 
of 115 mEq/L and serum potassium of 1.98 mEq/L. 
The patient underwent magnetic resonance imaging 


(MRI) of the brain (Figure 1a). 


1. What are the findings on the MRI scan of the 
brain? 

2. What is the likely diagnosis in this clinical set- 
ting? 


Answer on page: 308 


Figure 1a. A trident- 
shaped area of 

T2 hyperintensity 
(arrow) in the central 
pontine region in the 
axial plane on cranial 
MRI scan. 
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letters 


PubMed-indexed duplicate 
publications in the last 
decade, 1996-2006 


To the Editor: I have read with 
great interest the recently published 
editorial on the policy of your pres- 
tigious journal concerning duplicate 


' It motivated me to 


publication. 
perform an analysis of the PubMed- 
indexed publications from the 
last decade that were assigned the 
NLM Publication Type "Duplicate 
publication [PT], aiming to clarify 
to the readers and authors some 
of what they should know about 
duplicate publication. A search 
strategy was undertaken including 
"Duplicate publication [PT]" di- 
rected to PubMed within a single 
hour limit (on April, 25th, 2007), 
limited to citations "published in 
the last 10 years" from the afore- 
mentioned date. The number of all 
PubMed-listed biomedical studies 
published in the last decade totaled 
5 553 528 citations, of them 30 744 
belonged to authors affiliated to 
Arab institutions (0.5596). Of the 
total 5 553 528 citations, 382 were 
of the "duplicate publication" type. 
The Medline format of the text file 
was then converted, using a locally 
designed visual basic program into 
a Microsoft Excel file, which even- 
tually was captured as a new data- 
base query via SPSS software end- 
ing with 382 records in SPSS data 
hle format. Because the search of 
duplicate publications in PubMed 
returns almost the double its actual 
number by showing both the origi- 
nal and the duplicate, the author 
read thoroughly all the abstracts of 
the 382 articles and looked meticu- 
lously into its contents. Moreover, 
the author sorted the fields of title 
and first author name in the data file 
to detect resemblance in the titles 
and authors names in all studies. 
However, some duplicate publica- 
tions have different but near titles 


and a few have the same first au- 
thor but a different number of co- 
authors. Finally, the actual number 
of duplicate publication was only 
226 articles (0.004%) without any 
duplication in the SPSS data file. 
Ihe reason behind exceeding the 
half could be explained by many 
factors. Some of articles appeared 
only as a single duplicate publica- 
tion in PubMed because it was 
earlier and originally published in 
a non-indexed journal and then in 
the indexed one.? Also, there could 
be some delay or reluctance in no- 
tifying PubMed. Some of the 2006 
duplicate publications might only 
show in 2007, which was not in- 
cluded in the search. Table 1 shows 
that the number of duplicate pub- 
lications increased during the years 
2002-2007 than in the first five 
years of the last decade. There was 
no significant change in the percent- 
age of research on human subjects, 
articles in English, nor the place of 
journal of publication between the 
first and second five years of the last 
decade. There was a nonsignificant 
trend of increase in author number 
and also a nonsignificant decrease in 
the percentage of review, clinical tri- 
als and editorial articles of duplicate 
publication between the two groups 
of years. Only two articles from the 
total of 226 were retracted and two 
studies ~one of them was retracted- 
were authored by a researcher affili- 
ated to Arab institutions. 

Duplicate publication is con- 
sidered a type of self-plagiarism 
along with data fragmentation (i.e., 
salami-slicing), copyright infringe- 
ment, and the practice of text re- 
cycling.’ Plagiarism is taking over 
ideas or words of another without 
acknowledging him or her. Using 
ones own written product in a new 
article without letting the reader 
to know the original source of the 
first product is self plagiarism? 
Duplicate publications occur be- 
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cause of the pressure to publish in 
a culture of "Publish or Perish”, not 
understanding the seriousness and 
how duplicate publication. could 
distort data aggregation in systemic 
reviews, the reluctance of academic 
leaders or journals to condemn the 
practice, or punish cases, not doing 
enough by journals to publish clear 
definitions and/or identify cases 
during peer review process.’ The 
length of peer review time and the 
uncertainty of accepting research 
for publication felt by authors could 
also be added to the aforemen- 
tioned causes. Although the per- 
centage of duplicate publications 
from the total (0.00496) in the last 
decade was very small, it does not 
give the true picture of the prob- 
lem, especially for the Arab world 
where authors mostly publish in 
non-indexed journals. Mojan-Azzi 
et aP developed an electronic search 
engine for redundancies to estimate 
the amount of duplicate publication 
in scientific journals. They applied 
their method to 22 433 articles 
published between 1997 and 2000 
in 70 Medline-indexed ophthalmo- 
logic journals. Albeit they estimated 
that 1.39% of the publications were 
redundant, they regarded their esti- 
mate as the “tip of the iceberg"? 
Because "no uniform standards 
and procedures for investigating 
duplicate publications are available" 
journal editors, suspecting duplicate 
publication, should work together, 
and invite independent reviewers 
to make the decision of duplicate 
publication. Journals could also 
require that authors sign statement 
denying or disclosing overlapping" 
in their manuscripts, and "arrange 
with other journals to impose sanc- 
tions on authors of redundant ar- 
ticles” Moreover, there is a need to 
register planned and ongoing clini- 
cal trials and to change emphasis 
from quantity to quality by requir- 
ing applicants of post and grants, 
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Table 1. Comparison of PubMed indexed articles of duplicate publication type in the last decade 1997-2006 (n-226). 
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Responding to duplicate publica- 
tions, journals should notify authors 
and impose restrictions on their 
future submission, inform authors 
institutions and funding sources of 
the research, publish notices for the 
readers, and inform other journals 
and indexing services. Only in se- 
vere cases, is duplicate publication 
retracted,’ which is consistent with 
what the current study data shows 
of retraction of duplicate publica- 
tions in only 0.596 of the cases. 

Von Elm et al’ analyzed articles 
in systematic reviews in anesthesia 
and analgesia, 1989-2002, to inves- 
tigate patterns of duplication and 
propose a decision tree for classifi- 
cation. They identified different pat- 
terns of duplications and found that 
of the duplicates, 64% had partly 
or completely different authors 
from the main article. Hence they 
concluded that authorship was an 
unreliable criteria of duplication.’ 
Therefore, the decision of banning 
the co-authors from submitting 
manuscripts to the Annals of Saudi 
Medicine would not be question- 
able only if it came after ensuring 
the similarity of the list of authors 
on the byline for both the main and 
duplicate articles. It could be difh- 
cult, especially when some of the 
regional journals still do not require 
all authors on the byline to sign an 
assignment of copyright. Moreover, 
some regional journals do not re- 
quire assignment of copyright at all. 
The shared responsibility of all au- 
thors for their article is undeniable. 
However, there could be some odds 
of the innocence of a part of the co- 
authors. Then, the first or the cor- 
responding author should take the 
responsibility of his misconduct. In 
the Poehlman case of data falsifica- 
tion,” Poehlman? took the sole re- 
sponsibility for the falsification, and 
publicly exonerated his coauthors in 


his letter of apology.’ 
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Reply 


Dear Dr. Afifi: Thank you for 
raising an important issue and pro- 
viding the data on duplicate publi- 
cation in the region, In response to 
your comment about our policy, our 
decision to ban all authors on manu- 
scripts submitted to the Annals that 
are found to have been previously 
published is based on an assump- 
tion that all authors partook in the 
study and were aware of the original 
publication and the second submis- 
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sion. If they later convince us that 
their names were placed on the new 
submission without their knowl- 
edge, we may remove them from the 
banned list. As you say, they could 
be innocent. In searching for pos- 
sible previous publication, we rely 
initially more on the title and ab- 
stract than on author names. When 
different authors appear on the new 
submission compared with the orig- 
inal publication this suggests that 
new authors were not involved in 
the study reported in the first pub- 
lished version of the manuscript, 
raising the issue of contributorship 
in addition to duplicate submission. 
Presumably their contribution to 
the study was not sufficient to war- 
rant inclusion in the original list of 
authors. We have to assume thar all 
authors on the new, duplicate sub- 
mission were at least aware of the 
previous publication, unless they 
convince us otherwise. 


John T. Cathey 


Senior Editor 


Mahmoud Aljurf, MD 
Editor-in-Chief 
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bu Bakr Muhammad Ibn Zakariya Al Razi 

was born in Al Rayy, a town on the southern 

slopes of El Burz mountains near present-day 
Tehran, Iran, in the year 865 AD (251 Hegira). His ear- 
ly interests were in music. He then started studying al- 
chemy and philosophy.’ At the age of thirty, he stopped 
his work and experiments in alchemy due to eye irrita- 
tion by chemical compounds he was exposed to. Among 
his discoveries in alchemy, he is credited with the dis- 
covery of sulfuric acid and ethanol. 

His teacher in medicine was Ali Ibn Sahl Rabban 
al-Tabari, a physician and philosopher born to a Jewish 
family in Merv, Tabaristan of modern-today Iran. 
Ibn Rabban converted to Islam during the rule of the 
Abbasid Caliph Al-Mu'tasim who took him into the 
service of the court, in which he continued under the 
Caliph Al-Mutawakkil. Al-Razi studied medicine and 
probably also philosophy with Ibn Rabban. Therefore, 
his interest in spiritual philosophy can be traced to this 
master. Al Razi quickly surpassed his teacher, and be- 
came a famous physician. He was appointed as direc- 
tor of the hospital of his hometown Al Rayy during 
the reign of Mansur Ibn Ishaq Ibn Ahmad Ibn Asad 
of the Samanian dynasty. Al Razi's fame reached to the 
capital of the Abbasids. He was called upon by Caliph 
Al Muktafi to be the chief director of the largest hospi- 
tal in Baghdad. Al Razi is attributed with a remarkable 
method for selecting the site of a new hospital. When 
the Chief Minister of Al Muktafi, named Adhud Al 
Daullah, requested him to build a new hospital, he had 
pieces of fresh meat placed in various areas of Baghdad. 
A few days later, he checked the pieces, and he selected 
the area where the least rotten piece was found, stating 
thar the “air” was cleaner and healthier there. 

Following the death of Caliph Al-Muktah in 907, 
Al Razi returned to his hometown Ai Rayy. He was in 
charge of the hospital there and dedicated most of his 
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time for teaching. It is said that he had several circles of 
students around him. When a patient came with a com- 
plaint or someone from the laity had a question; it was 
passed to the students of the “frst circle’ If they could 
not give an answer, then it was passed to those in the 
"second circle" and so on. If all failed to give an answer, 
then it came to Al Razi who gave the final answer. 

A] Razi was quite generous and charitable for his 
patients, treating them in a quite humane manner, giv- 
ing them treatment without charging them. In his latter 
years, he had cataract in both eyes and became blind. 
He died in Al Rayy on October 27, 925 at the age of 
60 years. 

He wrote more than 224 books on various subjects. 
His most important work is the medical encyclopedia 
known as Al-Hawi fi al-Tibb, known in Europe as Liber 
Continens. His books in medicine, philosophy and al- 
chemy had greatly effected the human civilization, es- 
pecially in Europe. Some authors considered him the 
greatest Arabic-Islamic physician and one of the most 
famous known to humanity.’ 

Richter-Bernburg wrote a comprehensive bio-bibli- 
ographical survey of Al Razis medical works which had 
a great impact on posterity, and illustrated the textual 
scholarship and clinical observations of this greatest 
medical practitioner and writer.’ His most significant 
books were: 

1. Kitab Al-Hawi (Liber Continens), a compilation of 
his readings of Greek and Roman medicine, his own 
clinical observations and case studies, and methods 
of treatment during his years of medical practice. It 
is generally thought that this book was compiled by 
his students after his death. It was translated in 1279 
to Latin by Faraj Ibn Salim, a scholar working at the 
Court of the king of Sicily. The first Latin edition of 
the "Continens", published at Brescia, Italy, in 1486, 
is the largest and heaviest book printed before 1501. 
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This book was considered the most significant medical 
book in the medieval ages. The fame of Al Razi as one 
of the greatest Muslim physicians is mainly due to the 
case records and histories written in this book. 

2. Kitab Al Mansuri Fi al-Tibb (Liber Medicinalis ad 
Almansorem) is a concise handbook of medical science 
that he wrote for the ruler of AI Rayy Abu Salih AI- 
Mansur Ibn Ishaq, the ruler of Al Rayy around the 
year 903. 

3. Kitab Man la Yabdurubu Al-Tabib (Book of Who is 
not Attended by a Physician or A medical Advisor for tbe 
General Public) is dedicated to the poor, the traveler, 
and the ordinary citizen who could consult or refer to 
it for treatment of common ailments when a doctor 
was not available. 

4. Kitab Bar’ al-Sáab (Cure in an Hour) is a short essay 
by Al-Razi concerning ailments that he claims can be 
cured within an hours time. They include headache, 
toothache, earache, colic, itching, loss of feeling in 
numb extremities, and aching muscles. 

5. Kitab al-Tibb ar-Rubani (Book of Spiritual 
Medicine). 

6. Kitab al-Judari wa al-Hasbab (The Book of Smallpox 
and Measles). 

7. Kitab al-Murshid (The Guide) is a short introduc- 
tion to basic medical principles that were intended as a 
lecture to students. 

8. Al Shakook ala Jalinoos, (The Doubt on Galen). In 
this book he criticized some of Galen's theories, par- 
ticularly the four separate “humors” (liquid substances, 
including blood, phlegm, yellow bile and dark bile), 
whose balance were thought to be the key to health 
and a natural body-temperature. He reported that 
Galen's descriptions did not agree with his own clini- 
cal observations. 

9. Al Syrah al-Falsafiah (The Philosophical Approach). 

10. Kitab Sirr Al-Asrar (Book of Secret of Secrets) deals 
with alchemy. 

Al Razi utilized case histories extensively in his 
writing as an educational tool and as documentation of 
the various illnesses he diagnosed and treated. Alvarez- 
Millan discussed the description of diseases occurring 
in Kitab al-Tajarib, the largest and oldest collection of 
case histories, so far as is known, in medieval Islamic 
medical literature. Since Al Razi was a prolific medical 
writer, that discussion includes a review of his medical 
and therapeutic principles dealing with eye diseases, as 
described in his learned treatises, and a comparison with 
those therapies actually employed in his everyday prac- 
tice.’ Rhazes made important contributions to neurolo- 
gy and neuroanatomy. He stated that nerves had motor 
or sensory functions, describing 7 cranial and 31 spinal 





cord nerves. He assigned a numerical order to the cra- 
nial nerves from the optic to the hypoglossal nerves. He 
classified the spinal nerves into 8 cervical, 12 thoracic, 5 
lumbar, 3 sacral, and 3 coccygeal nerves. In his clinical 
case reports cited in his books Kitab al-Hawi and Al- 
Mansuri Fi At-Tibb, he showed an outstanding clinical 
ability to localize lesions, prognosticate, and describe 
therapeutic options and reported clinical observations, 
emphasizing the link between the anatomic location of 
a lesion and the clinical signs. Al Razi was a pioneer 
in applied neuroanatomy. He combined a knowledge of 


cranial and spinal cord nerve anatomy with an insight- 
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Page from Kitab Al Mansuri fi al Tibb on the morphology and 
anatomy of the brain (National Library of Medicine). The text in 
red reads: On morphology of the brain: Anatomy of the brain. The 
page describes in amazing detail the ventricles of the brain, as 
well as other observations. 
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ful use of clinical information to localize lesions in the 
nervous system.? In addition, he is credited as the first 
physician to clearly separate and recognize concussion 
from other similar neurological conditions. 

In addition to his contributions to the neurological 
sciences, he was a pioneer in the treatment of mental 
illnesses. When he was the director of the main hospi- 
tal in Baghdad, he established a special section for the 
treatment of the mentally ill. He treated his patients 
with respect, care, and empathy. As part of discharge 
planning, each patient was given a sum of money to 
help with immediate needs. This was the first recorded 
reference to psychiatric aftercare.’ 

Al Razi is considered the "original portrayer" of 
smallpox.’ While serving as the Chief Physician in 
Baghdad, he was the first to describe smallpox and to 
differentiate it from measles. He wrote a treatise on the 
subject: “Kitab al Judari wa al Hasbah* This book was 
translated more than dozen times into Latin. In spite 
of this, it is of interest to know that European physi- 
cians continued to confuse these two illnesses until 
recently? 

The first monograph written on pediatrics was 
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authored by Al Razi. It is known in Latin as Practica 


Puerorum. Radbill reviewed a Latin translation of this 
treatise, which is labeled a "Booklet on the Ailments of 
Children and their Care? The book has 24 chapters 
dealing with various illnesses in newborns, infants and 
children. The topics covered included skin diseases, eye 
and ear diseases, and gastrointestinal symptoms such 
as vomiting, abdominal distention, diarrhea and consti- 
pation. He devoted chapters to paralysis, epilepsy and 
enlargement of the head (hydrocephalus). 

A] Razi advocated the use of honey as a simple drug 
and as one of the essential substances included in com- 
posed medicines.!! His contributions to pharmacology 
include the introduction of mercurial ointments. He 
developed instruments used in apothecaries (pharma- 
cies) such as mortars and pestles, flasks, spatulas, bea- 
kers and glass vessels. 

There is much more to be discussed about the con- 
tributions of this great Muslim scholar to philosophy, 
chemistry and medicine. We can not give him justice in 
a short article. The more we learn about his contribu- 
tions and life dedicated to medicine, the more we value 
our Islamic cultural and scientific heritage. 
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smotic myelinolysis (OM) is an acute, non- 

inflammatory demyelinating disease that can 

develop following rapid correction of hypo- 
natremia from any cause. Adams and colleagues! origi- 
nally described it in 1959, using the term central pon- 
tine myelinolysis, as a unique clinical entity affecting 
alcoholics and the malnourished. Since 1962, lesions 
outside the pons (extrapontine) were increasingly rec- 
ognized, so the term “osmotic myelinolysis" seems to be 
more appropriate. In 1950, Adams and Victor observed 
a rapidly evolving quadriplegia and pseudobulbar palsy 
in a young alcoholic man whose postmortem examina- 
tion disclosed a large, symmetrical, essentially demy- 
elinative lesion occupying the greater part of the base of 
the pons. In 1959, Adams et al reported four more cases 
using the term central pontine myelinolysis. 

Ihe outstanding clinical characteristic of OM is 
invariably associated with other serious, often life 
threatening disease. In more than half the cases, it has 
appeared in the late stages of chronic alcoholism, often 
in association with Wernicke disease and polyneuropa- 
thy. Among other medical conditions and diseases with 
which OM has been conjoined are a malnourished sta- 
tus, chronic renal failure being treated with dialysis, 
diabetes mellitus, hepatic failure and post-orthotopic 
liver transplantation,” advanced lymphoma, carcinoma, 
severe bacterial infections, dehydration and electrolyte 
disturbances, acute hemorrhagic pancreatitis, and pella- 
gra. It can also occur in healthy persons with hyponatre- 
mia caused by gastroenteritis or diuretic therapy. There 
are many reports of the disease in children, particularly 
in those with severe burns. Osmotic myelinolysis fol- 
lowing treatment of hyponatremic dehydration is re- 
ported even during infancy. Young children and adults 
of all ages and both sexes can be affected. OM occurs 
sporadically, with no hint of a genetic factor. 

The pathogenesis of myelinolysis, and the reasons for 


vulnerability and predilection of particular brain terri- 
tories to develop myelinolysis are not fully understood. 
Pathologically, the fundamental abnormality consists of 
destruction of the myelinated sheaths throughout the le- 
sion, with relative sparing of the axons and intactness of 
the nerve cells. Signs of inflammation are conspicuously 
absent. In contrast this pattern of damage is opposite to 
that of infarction and the inflammatory demyelinations 
of multiple sclerosis and postinfectious encephalomy- 
elitis. Classically, the central basis pontis is involved, 
hence the original name of central pontine myelinoly- 
sis (CPM). Very rarely, the lesion may encroach on the 
midbrain, but only very rarely does it extend down to 
the medulla. Exceptionally, the extensive pontine le- 
sions may be associated with identical myelinolytic foci 
symmetrically distributed in the thalamus, subthalamic 
nucleus, striatum, internal capsule, corpus callosum, 
amygdaloid nuclei, lateral geniculate body, white matter 
of the cerebellar folia, and deep layers of the cerebral 
cortex and subjacent white matter. The latter condition 
is termed extrapontine myelinolysis (EM). 

Clinical reviews and experimental animal models 
have shown that the main contributing factor for the de- 
velopment of myelinolysis is the correction of hypona- 
tremia, first suggested by Tomlinson in 1976 and subse- 
quently proved convincingly by Laureno in his work on 
dogs and by Kleinschmidt-DeMasters and Norenberg 
on rats.° OM is especially likely to occur following rapid 
correction of hyponatremia (e.g., more than 12 mmol/L 
a day) and if the hyponatremia is chronic rather than 
acute prior to correction. Nevertheless, OM can still oc- 
cur even after cautious and slow correction, especially 
in the presence of other recognized risk factors such as 
hypokalemia, liver or renal disease, and poor nutritional 
status. Hypokalemia, especially, has been reported as a 
possible trigger. About 90% of the cases reviewed by 
Lohr in 1994 were found to be hypokalemic? (as was 


Ann Saudi Med 27(4) July-August 2007 www.kfshrc.edu.sa/annals 


OSMOTIC MYELINOLYSIS 





Figure 1a. Shows a trident-shaped area of T2 hyperintensity 
(arrow) in the central pontine region in the axial plane on cranial 
MR scan. 





Figure 1b. Shows multiple areas of T2 hyperintensities in the 
basal ganglia and deep white matter (arrows), representing part 
of the same process as Figure 1a. 


our patient). It is impossible to define a level of correc- 
tion that will be absolutely free of risk. On the other 
hand, untreated hyponatremia, regardless of its severity, 
will not result in myelinolysis. In reference to the above, 
our patient had an initial serum sodium of 98 mEq/L 
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and serum potassium of 1.98 mEq/L at the time of pre- 
sentation. Serum sodium and potassium were corrected 
over a period of time to normal levels but the patient 
developed progressive neurological deterioration. MRI 
of the brain later revealed typical features as described 
above. 

The clinical course of affected patients may be bi- 
phasic. Following clinical improvement from hypona- 
tremic encephalopathy, a neurologic syndrome caused 
by myelinolysis typically ensues 2-3 days after the 
correction of hyponatremia. Initial symptoms include 
mutism, dysarthria, lethargy and affective changes. 
Later, the classical symptoms of spastic quadriparesis 
and pseudobulbar palsy develop, reflecting damage to 
the corticospinal and corticobulbar tracts in the basis 
pontis. These symptoms may develop in more than 
90% of patients. A large central pontine OM can cause 
a locked-in syndrome. Extrapontine involvement can 
present with varying movement disorders such as atax- 
ia, dystonia and Parkinsonism. 

Radiological OM  manifests as regions of in- 
creased water content. Although CT scans of patients 
with clinically apparent CPM may show central pon- 
tine radiolucency, MRI is much more sensitive and the 
imaging method of choice for the diagnosis. Ihe MRI 
discloses a characteristic "bat wing" lesion of the basis 
pontis in typical cases (Figure la and 1c). Lesions ap- 
pear as hypointense in T1-weighted and hyperintense 
on T2-weighted acquisitions and are non-contrast en- 
hancing. Enhancement following intravenous gadolini- 
um-DTPA injection is rare though it has been reported. 
Imaging findings may not be apparent within the first 2 
weeks of illness in some cases. For these reasons, a diag- 
nosis of OM should not be ruled out simply on the ba- 
sis of negative CT/MRI scans. There is also no correla- 
tion between the size of the lesions on imaging and the 
clinical severity of the neurological manifestations. The 
regions affected are also characteristic: CPM affects the 
basal pons with sparing of the descending corticospinal 
tracts as well as peripheral pontine tissue. [he cortico- 
spinal tracts may appear as preserved islands within a 
zone of hyperintense pontine demyelination on T2- 
weighted MRI images. There may be a significant delay 
in the appearance of lesions on MRI and hence a repeat 
study after 2 weeks may be needed in cases where diag- 
nosis is likely. EPM typically involves the basal ganglia 
and the lateral thalamic nuclei (Figure 1b). In a review 


necropsy series by Gocht and Colmant of 58 cases of 


OM, 27 cases had CPM, 18 had both CPM and EPM 
while 13 cases presented as isolated EPM.^ 
The signal intensity changes of OM on MRI are 


non-specific. Various other disease processes may some- 
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Figure 1c. Represents a midsagittal T2-weighted MRI image showing a triangular 
hyperintense lesion in the midpons (arrow). 
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what produce similar findings. Brainstem neoplasms 
such as glioma and metastasis may appear somewhat 
like OM, but usually present in a more subacute man- 
ner. Infarction, multiple sclerosis, encephalitis, and 
acute disseminated encephalomyelitis often show more 
diffuse involvement in the supratentorial regions, and 
therefore clinical differentiation is not problematic. 
Post-irradiation and post-chemotherapy changes can 
easily be diagnosed from the clinical history in most cas- 
es. Nevertheless, symmetrical involvement of the central 
pons on CT/MRI scans should suggest OM in the acute 
clinical setting, especially in the presence of recent sodi- 
um correction. Furthermore, concomitant involvement 
of the pons and basal ganglia is fairly specific of OM. 
Hypoxic encephalopathy, Leigh's disease and Wilson's 
disease are a few other differential considerations that 
can be excluded on clinical grounds. 

Other diagnostic tests may be helpful in establishing 
the diagnosis of OM. Brainstem auditory evoked po- 
tential studies may identify pontine lesions early in the 
course of myelinolysis when imaging is normal. Routine 
CSF studies are usually normal, but CSF protein levels 
and myelin basic protein levels may be elevated in OM 
but not in hyponatremia. Electroencephalograms are 
non-specific and frequently show generalized slowing. 
Recently, 18-fluorodeoxyglucose positron emission to- 
mography (PET) has been reported to show transient 
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glucose hypermetabolism in the pontine lesions in the 
early stage of the disease, which later evolved into a hy- 
pometabolic state.” 

Treatment of myelinolysis is essentially supportive. 
Therapeutic guidelines for correction of hyponatremia 
are still being considered. Karp and Laureno, on the basis 
of their experience and that of Sterns et al, have suggest- 
ed that the hyponatremia be corrected by no more than 
10 mEq/L in the initial 24 hours and by no more than 
about 21 mEq/L in the initial 48 hours. Medications 
can alleviate symptoms of myelinolysis such as depres- 
sion, psychosis and abnormal somatic movements. The 
myelinolysis itself cannot be specifically treated once it 
develops. Recently, therapeutic plasmapharesis has been 
reported as a safe and effective method of improving the 
clinical outcome. Although OM was once believed to be 
fatal with a survival rate of only 596 to 1096 beyond 6 
months, it is now clear that many patients survive much 
longer. The clinical outcome varies widely, and recov- 
ery can be complete or partial. Recommendations for 
management of hyponatremia stress the importance of 
slow correction; not more than 10 mEq/L in the initial 
24 hours and by no more than about 21 mEq/L in the 
initial 48 hours.'*!! Once it develops, myelinolysis itself 
cannot be treated but symptoms of depression, psycho- 
sis and abnormal somatic movements can be alleviated 
with medication. The clinical outcome varies widely, and 
recovery can be complete or partial. 

In conclusion, OM (CPM and EPM) is a distinct 
entity with a unique clinical presentation resulting from 
aggressive treatment of chronic severe hyponatremia, 
with a possible contribution from associated hypoka- 
lemia as well. Physicians should be aware of this entity 
when dealing with hyponatremic patients. Management 
involves weighing the risk of the illness and possible 
death from untreated hyponatremia against the risk of 
developing OM. Obviously the duration of hypona- 
tremia and the severity of related symptoms should be 
taken into consideration. Although radiological findings 
of OM are not specific, MRI is the radiological modality 
of choice in investigating suspected OM, and it is usu- 
ally, but not exclusively, positive, within 2 weeks of onset 
of symptoms. Resolution of MRI findings appears to 
follow clinical improvement but bears no constant rela- 
tionship. Ultimately the clinical picture remains the best 
guide to the patients prognosis. An individual progno- 
sis is difficult due to varied clinical outcomes including 
death, disability or complete recovery. 
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links for authors and reviewers 


Clinical Trials Registration 
http://www.who.int/ictrp/en/ 








The mission of WHO Registry Platform is to ensure that a complete view of research Is ac- 
cessible to all those involved in health care decision making. This will improve research 
transparency and will ultimately strengthen the validity and value of the scientific evidence 
base. 


Clinical trials are one of the most important sources of scientific evidence on the safety and 
effectiveness of health interventions. A clinical trial is any research study that prospectively 
assigns human participants or groups of humans to one or more health-related interventions 
to evaluate the effects on health outcomes. Interventions include but are not restricted to 
drugs, cells and other biological products, surgical procedures, radiological procedures, 
devices, behavioural treatments, process-of-care changes and preventive care. 


The Register Network <http://www.who.int/entity/ictrp/network/en/index.html> provides a 


forum for registers to exchange information and work together to establish best practice for 
clinical trial registration. 


The International Search Portal <http://www.who.int/entity/ictrp/search/en/index.html> 


The Search Portal is a web site that enables users to search a central database that con- 
tains the trial registration data sets provided by Primary Registers. 


The Clinical Trial Search Portal is a collaborative, international initiative led by WHO that 
facilitates the identification of all clinical trials. For health care researchers, donors, policy- 
makers and consumers the portal represents an enormous step towards greater access, 
transparency and accountability of health research globally. 


To receive the monthly E-Note of the Registry Platform, please send an e-mail to: 
listserv@who.int with “subscribe ictrpnews first name last name" in the subject line. 
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King Faisal Specialist 
Hospital & Research 
Centre 


OrthoKids 
International 
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03-05 Dhu Al Qada 1428 
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& Research Centre | 
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Saudi Arabia 

T: +966-1-442 7238, 





The Palliative Medicine Fellowship Program 
King Faisal Specialist Hospital & Research Centre, Riyadh 
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(Lay, World Heatth Organization Directory of Health, Medical Conferences 
NA oe Regional Office for the Easterr 1 x 1 ] 
= Mediterranean and Professional Meetings in the Region 
http://www.emro.who.int/conf/ 
Objectives 


To develop and maintain a directory of conferences and meetings dads by government institutions, 
academic bodies and other non-profit professional organizations in the Region. 


The directory will: 

* Serve as a vehicle to distribute information on these events to health care professionals and 
academicians; 

* Enhance networking and collaboration between institutions; 

. neon professional events for the future reference and archiving of conference proceedings as much 
as possible; 

. Alert health care professionals and academicians to the new conferences related to their speciality. 





International Congress of Pediatric 
Hepatology, Gastroenterology and 
Nutrition in Collaboration with 

the International Association for 
the Study of Liver (IASL) and the 
Egyptian Pediatric Association (EPA) 
24-27 October 2007 

Sharm El Sheikh, Egypt 


Mohandessen, Cairo 12411, Egypt 
T: +2012-313-3705 
melshabrawi@kasralainy.edu.eg 
mortada_elshabrawi@yahoo.com 


Update in Pediatrics and 
Neonatology Conference 

30-31 October 2007 

King Abdullah Bin Abdul Aziz Hall, Qatif 
http:www.hepatogastroevent.org 

Department of Pediatrics 


It will bea distinguished event for pediatricians ^ Qatif Central Hospital 
from all over the world to meet and exchange Eastern Province, 
knowledge. We have faculty speakers from Saudi Arabia 


USA, UK, France, Germany and many more 

For more information, contact: 
Dr. I. Al-Dabbous 

T: +966505870632 

F: +96638360040 
qchpediadep@hotmail.com 


other countries. 


Mortada El-Shabrawi 
Professor of Pediatrics, Cairo University 


3 Nablos St. off Shehab St. 








One-Year Fellowship Program 


Applicants: 
1. Must be Saudi nationals. 
2. Must be Saudi Board (or equivalent) 


certified in one of the following specialties: 


Family Medicine, Internal Medicine, Anesthesiology, General Surgery & 


Boards in other specialites may be considered on indiviudal basis. 


For information, please contact: Academic & Training Affairs; King Faisal Specialist Hospital & Research Centre; PO. Box 3354, MBC 36; Riyadh 11211, Kingdom of Saudi Arabia. T: +966-1-464 
7212 ext. 31833; F: +966-1-442 7273; elenagarcia@kfshrc.edu.sa 
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presentations are welcomed and selected for Dr. Uwe Treiber 
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topics of the abstract can be related to any Department of Urology 
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with the State of the Art presentations, there Technische Universitat Miinchen 
is an exceptional amount of time allotted for — Ismaninger Str. 22 


discussion after all abstract presentations. 81675 Miinchen 
Germany 

For more information, go to: T: +49-89-4140 2507 

http://www.infomedweb.com/ourevents/ F: +49-89-4140 2585 

EHMC/ index.htm mriu@lrz.tu-muenchen.de 


bttp:/ / www.mriu.de/kongresse 
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ias yall الخلاصات‎ 


إعطاء ميثيلبريدنيسولون أو بوبيفاكين فوق الجافية أثناء العملية 
لتسكين الألم بعد جراحة استتصال قرص قطنى: دراسة عشوائية 
باستعمال Jac elga‏ 


المقدمة: يعاني كثير من المرضى الذين جرى لهم جراحة استئصال قرص قطني من ألم ظهري وجذري بعد 
العملية. ما يؤخر خروجهم من المستشفى واستئنافهم نشاطهم الطبيعي. يستعمل بعض الجراحين أثناء 
العملية تطبيق الستيرويدات القشرية فوق الجافية مع مخدر موضعي لتخفيف الألم بعد جراحة القرص 
القطني المفتوق. غير انه ما زالت هناك خلافات حول جدوى هذه العقاقير. الهدف من الدراسة الحالية هو 
مقارنة تأثيرات إعطاء ميثيلبريدنيسولون و بوبيفاكين فوق الجافية أثناء العملية مع تأثيرات إعطاء محلول 
ملحي عياري (دواء غفل) أثناء جراحة استئصال قرص قطني بالنسبة للسيطرة على الألم بعد العملية. 


"mU‏ والطريقة: م تقسيم مائة وخمسين مريضا. يعانون من انفتاق النواة اللبية على مستوى واحد 


)£5 - ق۵ أو 08 (g—‏ لمم تستجب لسستة أسابيع من العلاج المحافظ . إلى ثلاث مجموعات بصقة عشوائية. 


أجري لجميع المرضى عملية استئصال نصفي جزئي للصفيحة الفقرية واستئصال القرص. وفي نهاية العملية. 


وقبل إغلاق اللفافة. تم التقطير فوق الجافية والجذر العصبي المكشوف £e‏ ملغم ميثيلبريدنيسولون مع ۳ مل 
محلول ملحي عياري للمجموعة رقم ۱. و۲ مل بوبيفاكين 74 مع Y‏ مل محلول ملحي عياري للمجموعة رقم 
؟. و٤‏ مل محلول ملحي عياري للمجموعة رقم ". أجري تقييم لشدة الألم الظهري والجذري بعد العملية 
باستخدام مقياس بصري لارقمى قبل العملية وبعد Vf £A TE‏ و91 ساعة من العملية. 


النتائئج: لم يكن هناك فرق مهم في شدة الألم الظهري والجذري بين المجموعات الثلاث. 


الاستنتاج: إن إعطاء ميثيلبريدنيسولون أو بوبيفاكين فوق الجافية أثناء العملية لا يؤدي إلى تخفيف الألم 
الظهرىي والجذري بعد alos]‏ 
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الوظائف الإدراكيه للمصابين بالاضطراب ثنائي القطب إبان استقرار 
الحالة المزاجية 


المقدمة: ركزت الدراسات الحديثة على طبيعة الخلل الوظيفي الإدراكي لمرضى الاضطراب ذو القطبين. كان 
الغرض من الدراسة الحالية هو التقصى عن الأداع الإدراكى لدى الأفراد المصابين بالاضطراب ثنائن القطب 
مقارنة مشاركين أصحاء أثناء فترة مزاجية جيدة. 


المرضى والطرق: تألفت العينة من SV‏ مريضاً مصابا بالاضطراب ثنائى القطب إبان استقرار المزاج و T)‏ 
مشاركا . تم تقييم أداع الذاكرة البصرية واللفظية. والانتباه. والوظائف التنفيذية والوظائف النفسية لكل 


مشارك. 


النتائج: أظهر المصابون بالاضطراب ثنائي القظب نقص إنتباه وخللاً وظيفياً تنفيذياً مهمين إضافة إلى أداء 
ضعيف في عياف الذاكرة Asia d Eck dae‏ بالمشاركين الآخرين. ترابطت مدة المرض وإجمالي EE‏ 
النوبات طوال الحياة والنوبات السابقة ذات المظاهر النفسية مع تدني الأداء في deals‏ موا الذاكرة والتنفيذ 
والانتباه. لم يكن الأداء النفسي مرتبطا بالنقص الإدراكي. ١‏ 


الاستنقاج: أظهرت الدراسة الحالية ضعفا إدراكيا Lib‏ في التحكم في التثبيط والانتباه الانتقائي وكذلك 
الأداء الضعيف في اختبارات الذاكرة البصرية واللفظية لدى مجموعة معتدلي المزاج المصابين بالاضطراب 

ذو القطبين. ترابط الأداء العصبي النفسي الضعيف مع استمرار المرض. وإجمالي عدد النوبات طوال الحياة 
والنوبات السابقة ذات المظاهر النفسية. يبدو أن الخلل الوظيفي المتعلق بالانتباه خاصية شاذة للعينة التي 


مت دراستها. 
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be‏ طاخات باب الشاذة فى الدول النامية: تقرير من مستشفى حالات 
كبير بالمملكة العربية السعودية حول استخدام نظام يتسادا ٠٠١١‏ 
المراجع 


المقدمة: قليلة هي التقارير التي تصف تكرار أماط شذوذات لطاخات باب وتواترها في الدول النامية 
باستخدام نظام بيتسادا المراجع الخاص باللطاخات. درسنا مط الآفات داخل ظهارة gic‏ الرحم والأورام 
السرطانية التي يتم التقصي عنها بواسطة اللطاخات الخاصة بالإناث السعوديات في المنطقة الغربية 
بالمملكة العربية السعودية باستخدام نظام مراجعة. . 


المرضى والطرق: جرى إعادة تصنيف لجميع لطاخات gic‏ الرحم الواردة إلى قسم علم الأمراض مدينة الملك 
عبد العزيز الطبية بجدة flant‏ من ١‏ يناير ۱۹۹۸م حتى Y)‏ أغسطس 0٠٠5م‏ وفقا لنظام المراجعة مع خديد 


النتائيج: من بين .004 dire‏ مقبولة تم تعريف 11١‏ عينة )£0( كعينات شاذة ثم تم تصنيفها كخلايا وسفية 
5 مطية ذات أهمية غير محددة ٠١(‏ حالة, (Z2‏ وخلايا وسفية عالية الدرجة )1 (fL‏ وآفات داخل 
الظهارية وسفية منخفضة الدرجة )12 حالة (AFF‏ وآفات داخل الظهارية وسفية عالية الدرجة )11 حالة 
211( وشذوذات خلوية غدية (Y adis)‏ 5 الخلية الوسفية منتشر T1)‏ حالة, (Z4‏ جاء معدل الخلايا 
الوسفية اللا مطية old‏ الأهمية غير الحددة على الآفات داخل الظهارية الوسفية عالية الدرجة AVA‏ بلغت 
حالات الأورام السرظانية الغدية المنتشرة ١4‏ حالة (/f)‏ ضمن مدى عمري متشابه بالنسبة لسرطان الخلايا 


الوسفية. 


الاستنتاج: بالرغم Le‏ أظهرته هذه الدراسة قلة حدوث للإصابة بشذوذات الخلايا الظهارية العنقية ومدى 
عنقي أوسع مقارنة بالدراسات الأخرى المنشورة Lie‏ فقد شددت النتائج على الحاجة إلى وجود برنامج iem‏ 
التنظيم لتحري عنق الرحم مدعم بدراسات وطنية واسعة حول أماط الشذوذات الغنقية فى البلاد. ستشجع 
المعلومات المتوقرة في هذه الدراسة على استخدام اللطاخات كطريقة فرز للتقصي عن سرطان عنق الرحم 
في الدول النامية. | 
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7 
الزرق الخلقى الأولى لدى الأطفال مترافقا موجودات شاذة على تصوير 
الدماغ بالمرنان 

مقدمة: يظهر الزرق الخلقي في الشهور الخمسة. الأولى من الحياة. وعملياً عند الولادة. يتسم الزرق PALSY‏ 
بتشوهات بسيطة في الزاوية القزحية القرنية للحجرة الأمامنية للعين. تشمل الأعراض السريرية الدماع 
ورهاب الضوء وكبر ALAN‏ وهي تظهر في الشهر الأول. تلعب تقنيات التصوير مثل التصوير المقطعي البصري 
الترابطي وقياس سماكة القرنية دوراً Lola‏ في تقييم حالة الأطفال المشتبه في إصابتهم أو المصابين بالزرق. 
لم ترد نتائج تصوير الجهاز العصبي المركزي بالمرنان لدى المرضى المصابين بزرق خلقي أولى في الأدب الطبي. 
الهدف من هذه الدراسة هو استقصاء نتائج تصوير الفا بالمرنان لدى الأطفال المصابين بزرق خلقي wid‏ 


الطرق: قمنا مراجعة الميزات الإشعاعية والباثولوجية والسريرية لدى الأطفال المصابين بالزرق الخلقى الأولى. 
تمت مراجعة ملفات WV‏ مريض بزرق خلقي أولي وكذلك تم خليل صور الدماغ بالمرنان العائدة لهم. 


النتائيج: كانت نتائج التصوير بالمرنان غير طبيعية لدى AG‏ مرضى ونقترح قصورا فى نمو الجسم itt‏ 
وكان gat‏ طفلين تأخر في تكون الميالين في الدماغ. | E‏ 


المناقشة: يقترح تكهف العصب البصري الشاذ والهام وزيادة قطر القرنية لدى مريضين مصابين بتأخر 
تكون الميالين أن الضغط داخل quell‏ مكن أن يكون أكثر شدة ما يظهر وجود علاقة قريبة بين الزرق SLE‏ 
الأولى وشذوذ تكون الميالين في المادة البيضاء. يجب القيام بدراسة على المزيد من المرضى لتأكيد هذه النتائج. 
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انتشار حبوب اللقاح المؤرجة المحمولة فى الهواء لنبات القطيفة 
الخضراء فى سبع مناطق مختلفة فى المملكة العربية السعودية 


| التنفسية. ومع ذلك. ما زالت البيانات المتوفرة حول انتشارها فى البيئة محدودة أو غائية عمليا فى المملكة 
العربية السعودية. 


الطرق: أجرينا استقصام لتسجيل تعداد حبوب لقاح القطيفة الخضراء فى الهواء وغيرها من حبوب اللقاح 
المؤرجة فى الخبر والدمام وحائل وجدة وجيزان EA‏ والطائف باستخدام أجهزة العينات الحجمية بيركارد. تم 


i.‏ نحي أجهزة العينات بصفة مستمرة Bal‏ سنة واحدة فى كل موقع. 


النتائج: أظهرت البيانات حبوب القطيفة الخضراء sols‏ المكونات الرئيسية للأبواغ الهوائية في الهواء 
الطلق, إذ شكلت نسبة قصوى قدرها 141 من التعداد الإجمالى لحبوب اللقاح في حائل. تليها الخبر (ZM)‏ 
جدة (ZAV)‏ القصيم (ZA)‏ الطائف (ZAL)‏ الدمام (ZAM)‏ جيزان )711( وقد ساهمت هذه النسب المئوية 
المرتفعة كثيرا في إجمالي حبوب لقاح النباتات الملتقطة خلال الفترة من أغسطس إلى نوفمبر في المناطق 
السبع كلها. وبالإضافة إلى ذلك أظهرت البيانات أن حبوب لقاح القطيفة الخضراء كانت موجودة طوال السنة 
مع اختلافات موسمية واضحة. أظهرت الدورية اليومية لخمسة مواقع على JESI‏ على مدى سنة نسبا قصوى 
من منتصف النهار إلى بداية المساء. وصل أقصى تركيز إلى ۳۰۰۰/م۲ من الهواء فى أكتوبر و/ا417١/م!‏ من 
الهواء فى سبتمبر. كما أظهرت البيانات Lad‏ موسميا للنسب القصوى. 


الاستنتاج: هناك حاجة لمزيد من الدراسات حول النواحي الكيميائية الحيوية والأرجية لتأكيد التأثير المؤرج 
لحبوب لماح القطيفة والتحسيس فى الأفراد الأرجيين في المملكة العربية السعودية. 
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معدلات حدوث السرطان بين السكان البحرينيين دراسة مدتها خمس 
سنوات (۱۹۹۸م - * * (af‏ 


الخلشية: السرطان هو السبب الثانى للوفيات ويأتى بعد أمراض القلب والأوعية, حيث تبلغ نسبته ZIT‏ 
من إجمالى الوفيات السنوية المبلغ عنها في البحرين. قمنا بتحديد الأماط الوبائية للداء الخبيث في البحرين 
ومقارنتها مع تلك السائدة في أقطار مجلس التعاون الخليجي الأخرى والأقطار النامية الأخرى. 


المرضى والطرق: تم الحصول على بيانات الدراسة من قاعدة lily‏ سجل السرطان فى البحرين. تم 

احتساب متوسط خمس سنوات لمعدلات الإصابة وأنواعها خلال ۱۹۹۸م -- ١١٠م‏ باستخدام صيغة برامج 
(CANREG)‏ م استخدام معدلات الإصابة للعام ١٠٠5م‏ لمقارنة البحرين مع الأقطار الأخرى في الخليج العربي 
باستخدام إحصاءات مركز الخليج لتسجيل السرطان. 


النتائج: تم تسجيل ۲٤١۵‏ حالة سرطان خلال فترة السنوات الخمس في البحرين (۱۲۳۹ ذكرا و11١١‏ أنثى) 
مع متوسط سنوي fA)‏ حالة. بلغت معدلات الإصابة العمرية العالمية القياسية ۱١١١۳‏ و ١40,5‏ لكل I‏ 
للبحرينيين الذكور والإناث على التوالي. على وجه العموم كانت هذه المعدلات مرتفعة لدى الذكور البحرينيين 
لعظم أنواع السرطانات. وكان أكثر السرطانات شيوعاً هو سرطان الرئة للرجال POS)‏ لكل ٠۰۰‏ يأتي 
ors,‏ سرطان المثانة )12,0( والبروستات )12,0( وسرطان الثدي للنساع vil (£1,A)‏ بعده سرطان الرئة (V5,T)‏ 


(VV) والمبيض‎ 


الخلاصة: بالمقارنة مع أقطار الخليج الأخرى. تعتبر معدلات الإصابة بالسرطان فى البحرين مرتفعة بالنسبة 
لسرطانات الرئة والبروستات والقولون والمستقيم والمثانة والكلى والبنكرياس وابيضاض الدم بين الرجال وتنتشر 
سرطانات الثدي والرئة والمثانة والدرقية والرحم والمبيض بين النساع. من الجتمل تواصل old!‏ معدلات الإصابة 


بالسرطان نحو الارتفاع فيما يبدو لعدة سنوات أو حتى لعدة عقود قادمة. 
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شهرين عن مستشفى 
الملك فيصل التخصصي 
ومركز الأبحاث . ص.ب 
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المذونات الطبية السعودية 


هيئة التحرير 
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العربية بالتعاون مع د. زهير القاوي بواسطة 

موظفي إدارة الخدمات الإدارية بمستشفى الملك 
فيصل التخصّصي ومركز الأبحاث. جميع المراسلات 

. والاستفسارات وطلبات الاشتراك ترسل إلى الحخرر الأول 
RES‏ المطبوعات (r1 1j)‏ ْ 
سعر الاشتراك ٠٠١‏ ريال فى السنة للأفراد داخل 
المملكة و٠٠٠‏ ريال فى السنة للأفراد خارج المملكة 
و٠٠۵‏ ريال في dist!‏ للمؤسسات. بمكن. فتح اشتراك 
مجاني للأفراد و المؤسسات في الدول النامية. 

ترسل طلبات الاشتراك أو إلغاء الاشتراك الى البريد 
الإلكتروني: admin@saudiannals.com‏ 

الآراء التي ترد في المقالات المنشورة تعبر عن رأي 
أصحابها فقط ولا تعبّر عن وجهة نظر المجلة. جميع 
الحقوق محفوظة للمجلة الطبية. لا يسمح بإعادة 
طبع أي جزء من المجلة أو نسخه sh‏ شكل slg‏ 
وسيلة كانت إليكترونية أو آلية, Le‏ في ذلك التصوير 
والتسجيل أو الإدخال في أي نظام حفظ أو استعادة 
معلومات بدون الحصول على موافقة من إدارة المجلة. 
مكتب التحرير: 

المدونات الطبية السعودية (TA) fy‏ 

مستشفى الملك فيصل التخصصى ومركز الأبحاث , 
ضرت l VOL‏ 

y الرياض‎ 

AS Lol]‏ العربية السعودية 

Y1A14/T3A10 خويلة‎ AM-YT-£VEVTVT هاتف:‎ 

فاكس: ATM-T-£V£VTVT‏ خويلة ۳۱۸۷۵ 

بريد اليكتروني: 


admin@saudiannals.com 


فة الحؤنات القلبنة ]2:59:31 iib P2425‏ 
الفهرس الطبى (المكتبة الوطنية للطب). والفهرس 
الطبى لمنظمة الصحة العالمية — إقليم شرق المتوسط. 
المحتويات الراهنة. التجارب الطبية., الوعي الراهن في 


| العلوم الحيوية, الفهرس التراكمي للتمريض والعلوم 
الصخية المساعدة, الجمعية الأمريكية اللاتينية 
للمعلومات العلمية. 
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يسر إدارة الإبتعاث والتدريب بالتعاون مع إدارة التمريض بمستشفى الملك فيصل التخصصي ومركز 
SET‏ (مؤسسة (dole‏ أن تعلن عن رغبتها في إتاحة الفرصة للدراسة والتدريب#في جامعة الملك 
سعود بن عبدا لعزيز للعلوم الصحية ( كلية التمريض والعلوم الطبية المساعدة ( للفتيات السعوديات 
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e‏ لايكون قد مضى على تخرجها اكثر من Y‏ سنوات 

ZAO لايقل مجموع المواد العلمية واللغة الانجليزية عن‎ e 

e‏ إجتياز الاختبار والمقابلة الشخصية المعد من قبل ( كلية التمريض والعلوم الطبية المساعدة) 
ه تفرغ Jal‏ للدراسة وان تكون لائقة جسديا 


(مؤسسة عامة) 





المستندات الحطلوبة: 

KS gle البكالور روس شر‎ dg yal Leal pally EE PEE مظن مق‎ 

e‏ شهادة الثانوية العامة الأصلية 

o‏ بشترط لمن حصلوا على الشهادة الثانوية من خارج المملكة معادلتها وتصديقها من وزارة التعليم العالى 
e‏ ع صور شمسية 

e‏ خطاب ly Midgar‏ الأمر بانضمام المتقدمة للدراسة فى كلية التمريض والعلوم الطبية المساعدة. 


سيتم إجراء الفحوؤصات الطبية لمن بقع الأختيار عليهم في مستشفى الملك فيصل 
التخصصي ومركز الأبكّاث. وعلى من يتم قبولهم بالبرنامج التوقيع على إقرار 
بالعمل Sut‏ لاتقل عن سنتان في مستشفى الملك فيصل التخصصي ومركز الابحاث بعد 
التخرج. اخر موعد al gu a5 oue lii!‏ دوم الأثنين T‏ رجب ١577‏ الموافق 
5٠٠١1 gasoa Y‏ 
تسلم جميع الطلبات الى : 
إدارة الشئون الأكاديمية والإبتعاث والقتدريب - الطايق الثالث 
عناية الاستاذ / صبري البهكلي 


. ۱-٤٤۲۷۲۲۳۷ : فاكس‎ .1- EEYVYVY : تلنقون‎ iil الشؤون اأكادييية‎ 
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information for authors 


The Editors of the Annals of Saudi Medicine welcome contribu- 
tions from our readers. The Annals will consider for publication 
manuscripts from any part of the world, but most particularly 
manuscripts that would be of interest to readers in the Middle 
East. We publish scientific reports on human subjects in the 
form of original articles, brief reports, case reports and letters. 
We also accept review articles, special communications and 
editorials. All submissions are subject to review by the Editorial 
Board and by referees in appropriate specialties. 


Submission of Manuscripts 

Manuscripts are received with the understanding that they are 
not under simultaneous consideration by another publication. 
If an abstract of the work has previously been published or if 
manuscripts using the same database or relating to the same 
topic have been published or submitted by any of the authors, 
this should be disclosed. Authors who violate this requirement 
will be subject to an extended publication ban. An abstract 
published prior to a full report is not regarded as a duplicate 
publication. Accepted manuscripts may not be published else- 
where without the Annals’ permission. Manuscripts should be 
submitted online (hitp:/me.manuscriptcentral.com/asm}, but if 
you have difficulty with online submission you may mail us an 
electronic copy of the manuscript on floppy disk or CD. To en- 
sure that peer review is double-blinded, there should be no title 
page in the file of the manuscript that is submitted online. The 
file name should not include the author's name or other iden- 
tifying text. Portions of the submission (photographs, artwork, 
etc.) may be sent by mail if necessary, but we prefer that these 
be prepared in digital form and submitted online. If you have 
difficulty, contact us by e-mail at admin € 7 


Manuscript Preparation 

The format of the Annals of Saudi Medicine complies with 
"Uniform Requirements for Manuscripts Submitted to Bio- 
medical Journals" published by the International Committee 
of Medical Journal Editors (the widely accepted "Vancouver 
style"). See http:/www.icmje.org for the latest updated ver- 
sion. Manuscripts, including tables, references, and figure 
legends, must be prepared using a word processing pro- 
gram, preferably Microsoft Word, and submitted online (http:/ 
mc.manuscriptcentral.com/asm). Before submitting a manu- 
script, create an account on the manuscript central website. 
When you submit the manuscript online, a current email ad- 
.dress must be provided for all authors. We publish original ar- 
ticles, review articles, mini-reviews, brief reports, case reports, 
special communications, editorials and letters. Word count lim- 
its are 2500 for brief reports, case reports, and mini-reviews, 
and 750 for letters. Generally, original articles should not ex- 
ceed 3500 words. Word count should include references. The 
number of authors should be limited to four on brief reports, 
case reports and letters. Abstract. All original articles must 
contain an abstract of not more than 250 words. The abstract 
should be divided into: Background, Patients (or Subjects) and 
Methods, Results, and Conclusion. Manuscript Format. Most 
original articles have the following format: Introduction (the 
question the paper intends to answer, what remains unknown, 
how patients could benefit from the answer); Methods (study 
design and methods, operational definitions of major variables, 
description of the patient or subject population, and laboratory 
and statistical methods); Results (pertinent findings in a logical 
sequence with tables and figures as necessary); and Discus- 
sion (conclusions based on the findings, evidence from the 
literature that supports the conclusions, conflicting evidence, 
applicability of the conclusions, limitations of the study, and 
implications for future research or clinical applications). Au- 
thors might consult recent issues of the Annals for examples 
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of appropriate style and format. 

References. List references in consecutive numerical order (the 
order of citation in the manuscript, and not alphabetically). 
Once a reference is cited, all subsequent citations should be 
to the original number. All references must be cited in the text 
or tables. References to journal articles should be formatted 
in "Vancouver" style (http;/www.nlm.nih.gov/bsd/uniform, re- 
quirements.html). References to material on the internet should 
include the date of access. Manuscripts with incorrectly for- 
matted citations will be returned to the author for correction. 
The author is responsible for the accuracy and completeness 
of the references and for their correct textual citation. In-text 
reference numbers should be superscripted and placed after 
the period (not in parentheses), as at the end of this sentence, 
Unit of measurement. With the exception of blood pressure, 
all units of measurement and laboratory values must be ex- 
pressed in Sl units; conventional units may be included par 
enthetically. Authors are referred to Annals of Internal Medi- 
cine (1987;106[1]:114-29) for guidance in the use of Si units. 
Illustrations. Photographs, scientific graphs and other illustra- 
tions should be uploaded as separate files, not embedded in 
Microsoft Word. The format should be .TIF or .EPS at 300 dpi 
(dots per inch) or greater resolution. Files in the .JPEG format 
(high resolution) may be acceptable if there is difficulty upload- 
ing larger files. These file saving options can be found in most 
software in the 'Save As' or 'Export' commands under the 'File' 
menu. Save original files in the event that submitted files are 
not suitable for publication. Graphs must be digitally scanned, 
if not prepared initially as an electronic file in a scientific graph- 
ing program. Simple line and bar charts are usually sufficient. If 
photographs or scientific graphs are sent by regular mail, they 
must be high-contrast, glossy, black and white prints, unmount- 
ed and untrimmed, with a preferred size between 4 x 5 inches 
and 5 x 7 inches (10 x 13 cm and 13 x 18 cm). Figure number, 
name of corresponding author, and an arrow indicating "top" 
should be typed on a gummed label and affixed to the back 
of each illustration. Slides must be marked for "front" as well 
as “top.” Written permission must accompany any photograph 
in which the subject can be identified or any illustration that 
has been previously published. All illustrations ("figures") must 
be numbered as cited in the text in consecutive numeric order. 
For photomicrographs, the legend should include the original 
magnification and stain used. Tables. Tables should be prepared 
using theTable function in Microsoft Word. It is not necessary to 
submit tables in a separate file from the main document. Verify 
tabular statistics to make sure they tally and match data cited 
in the text. 


Responsibilities of Authors 

The authors are entirely responsible for accuracy of all state- 
ments and data (including drug dosages) contained in the man- 
uscript, accuracy of all reference information, and for obtaining 
and submitting permission from the author and publisher of 
any previously published material included in the submitted 
manuscript. The author should identify any financial support for 
the research in an acknowledgment in the manuscript. The cor- 
responding author of accepted manuscripts will receive an ed- 
ited manuscript for "final author approval" The author should 
review this carefully, as he is responsible for all changes in his 
work, including those made in final editing. 


Informed Consent 

All manuscripts reporting the results of experimental investiga- 
tion involving human subjects should include a statement con- 
firming that informed consent was obtained from each subject 
or subject's quardian, after approval of the experimental proto- 
col by a local human ethics committee. (Revised March 2007) 
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summary of original articles 


TRANSPLANTATION 

Experience with 122 consecutive liver transplant 
procedures at King Faisal Specialist Hospital and 
Research Center 


Saudi Arabia is a leading country in the Middle East in deceased- 
donor (DDLT) and living-donor liver transplantation (LDLT). 
Al-Sebayel and colleagues present the experience of the liver 
transplantation program at King Faisal Specialist Hospital and 
Research Center for the period from April 2001 to January 2007. 
During that time, 122 liver transplants were performed, includ- 
ing 77 DDLT and 45 LDLT in 118 patients. Overall patient and 


graft survival rates were 9096 and 8096, respectively. Early expere- 


ince indicates there are higher rates of biliary and vascular com- 


plications in the LDLT group. 


DIABETES AND ENDOCRINOLOGY 
Predicting glucose intolerance with normal 
fasting plasma glucose by the components of the 
metabolic syndrome 


Pei and colleagues tested five models for predicting glucose in- 
tolerance in patients with normal fasting plasma glucose.Each 
model included various components of the metabolic syndrome 
(MeS). Two models, the MeS model and the fasting plasma in- 
sulin model, had the best predictive discrimination in identify- 
ing persons with normal fasting plasma glucose at high risk for 
glucose intolerance. 


The utility of fasting plasma glucose in predicting 
glycosylated. hemoglobin in type 2 diabetes 


Al-Lawati and Al-Lawati assessed the use of fasting plasma glu- 
cose (FPG) in identifying patients with uncontrolled type 2 dia- 
betes by examining the relationship berween FPG and glycosyl- 
ated hemoglobin in 2888 patients 2 20 years with type 2 diabetes 
mellitus. Based on an analysis of data from receiver operating 
characteristic curves, the authors concluded that FPG may be 
used to identify uncontrolled patients in situations where glyco- 
sylated hemoglobin assays are unavailable. 


NEUROLOGY 
Impact of hyperglycemia on ischemic stroke 
mortality in diabetic and non-diabetic patients 


Kes and colleagues evaluated the influence of prolonged stress hy- 
perglycemia on stroke mortality in 630 stroke patients with and 
without diabetes mellitus admitted to the neurological intensive 
are department with 24 hours of stroke onset. All patients who 
died within 28 days of hospitalization had prolonged hyperglyce- 
mia despite intensive insulin therapy. Non-diabetic patients had a 
1.7 times higher relative risk of in-hospital 28-day mortality than 
patients with diabetes. The results indicate that prolonged stress 
hyperglycemia in ischemic stroke patients increases the risk of in- 
hospital 28-day mortaity, especially in non-diabetic patients. 


HEMATOLOGY . 

Age- and body mass index-dependent relationship 
between correction of iron deficiency anemia and 
insulin resistance in non-diabetic premenopausal 
women 


In a prospective study, Ozdemir and colleagues evaluated the ef- 
fect of correction of iron deficiency anemia on insulin resistance 
in 54 non-diabetic premenopausal women, Fasting insulin levels 
and HOMA scores decreased signficantly in women of younger 
age and lower BMI following correction of iron deficiency anemia 
with oral iron preparations. 


LABORATORY MEDICINE 

Comparison of the erythrocyte sedimentation 

rate measured by the Micro Test 1 Sedimentation 
Analyzer and the conventional Westergren method 


Arikan and Akalin compared a new semiautomated technique 
with a traditional method of measuring the erythrocyte sedi- 
mentation rate in 200 hospitalized and ambulatory patients. The 
new test (Micro Test 1) correlated with the traditional method 
and was easy to use, had a satisfactory operative practicability, re- 
quired minimal maintenance, and reduced contact with potential 
biohazards. 
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Cryptosporidium is a coccidian protozoan parasite of the intestinal tract that causes severe and sometimes 
fatal watery diarrhea in immunocompromised patients, and self-limiting but prolonged diarrheal disease 
in immunocompetent individuals. It exists naturally in animals and can be zoonotic. Although crypto- 
sporidiosis is a significant cause of diarrheal diseases in both developing and developed countries, it is 
more prevalent in developing countries and in tropical environments. We examined the epidemiology 
and disease burden of Cryptosporidium in Saudi Arabia and neighboring countries by reviewing 23 pub- 
lished studies of Cryptosporidium and the etiology of diarrhea between 1986 and 2006. The prevalence 
of Cryptosporidium infection in humans ranged from 196 to 3796 with a median of 496, while in animals 
it was different for different species of animals and geographic locations of the studies. Most cases of 
cryptosporidiosis occurred among children less than 7 years of age, and particularly in the first two years 
-of life. The seasonality of Cryptosporidium varied depending on the geographic locations of the stud- 
ies, but it was generally most prevalent in the rainy season. The most commonly identified species was 
Cryptosporidium parvum while C. hominis was detected in only one study from Kuwait. The cumulative 
experience from Saudi Arabia and four neighboring countries (Kuwait, Oman, Jordan and Iraq) suggest 
that Cryptosporidium is an important cause of diarrhea in humans and cattle. However, the findings of 
this review also demonstrate the limitations of the available data regarding Cryptosporidium species and 


strains in circulation in these countries, 


ryptosporidium is a coccidian protozoan parasite 
of the intestinal tract that causes severe poten- 
tially fatal watery diarrhea in immunocompro- 
mised patients and self-limiting but often prolonged 
diarrheal disease in immunocompetent individuals.’ 
It can also infect other animal species and thus may be 
zoonotic. The infective form of Cryptosporidium is the 
thick-walled oocyst which is excreted in large numbers 
in the feces during acute infection. The oocyst is resis- 
tant to desiccation and most disinfectants,” Volunteer 
studies have demonstrated that the infective dose can 
be as low as one oocyst and thus infection is easily 
spread person-to-person directly or indirectly. 
Cryptosporidiosis is a significant cause of diarrheal 
diseases in both developing and industrialized nations; 
but several epidemiologic studies have demonstrated 
that Cryptosporidium is more prevalent in developing 
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countries (5% to >10% ) than in developed countries 
(«196 مع‎ 59 

In temperate climates cryptosporidiosis accounts for 
only 196 to 496 of the cases of childhood diarrhea and 
is usually self-limiting.? It can, however, produce devas- 
tating diarrhea in HIV-infected individuals who have 
fewer than 200 CD 4+ lymphocytes/pL of blood. 
In tropical environments however, cryptosporidiosis 
is much more prevalent accounting for 496 to 2096 of 
the cases of childhood diarrhea, and children less than 
two years old have the greatest prevalence of crypto- 
sporidiosis.?!! It is associated with high morbidity?!" 
14 and this probably reflects a poorer nutritional status 
in children in developing countries. Transmission of 
Cryptosporidium spp via contaminated drinking water, 
outdoor and indoor recreational waters and municipal 
water is well documented.’®”” Recently there has been 


325 


review 


a large water-borne outbreak involving over 800 inhab- 
itants of Bani Hassan in Jordan apparently associated 
with contaminated drinking water. 

Recent molecular epidemiologic studies of crypto- 
sporidiosis have helped us to gain better understanding 
of the transmission of cryptosporidiosis in humans and 
the public health significance of Cryptosporidium spp. in 
animals and the environment. 

Using genotypingtools, fivespecies of Cryptosporidium 
(C. bominis, C. parvum, C. meleagridis, C. felis, and C. 
canis) have been shown to be responsible for most hu- 
man infections. The potential for zoonotic infection is 
a genuine problem since Cryptosporidium lacks species 
specificity? Therefore, domestic and wild species of 
mammals and birds may be reservoirs: of infection for 
susceptible human individuals, whether they are immu- 
nodeficient or immunologically competent.” Diarrheal 
disease is a frequent illness in developing countries, and 
contributes to the death of 4.6 to 6 million children an- 
nually in Asia, Africa and America.” Cryptosporidiosis 
has been recorded as a cause of diarrhea in veterinarians 
and animal handlers,” in bone-marrow transplant recip- 
ients,” in household contacts of infected patients,*” in 
homosexual men,” in travellers,” in children in day care 
centers and in patients with chronic diseases. 

Methods for detection of Cryptosporidium spp in 
feces usually involve microscopic examination of stained 
fecal smears (modified Ziehl-Neelsen, safranin methy- 
lene blue, auramine-phenol), antigen detection (im- 
munofluorescence, ELISA) or genome detection (PCR 
amplification of the 18S rRNA gene)? Each varies in 
sensitivity and specificity and there is no universally ac- 
cepted “gold-standard”. 

There are few published reports of studies on cryp- 
tosporidiosis in the Middle East. In Saudi Arabia, diar- 
rheal disease is an important cause of morbidity in chil- 
dren but the contribution made to it by Cryptosporidium 
spp is largely unknown. 

The aims of the present review were: 

(1) To document the prevalence of Cryptosporidium 
spp in humans and animals in Saudi Arabia and neigh- 
boring countries. 

(2) To estimate the disease burden. 

(3) To examine the age distribution of the cases. 

(4) To determine the seasonality of cryptosporidiosis. 
(5) 1o compare the importance of Cryptosporidium 
spp as a cause of diarrhea relative to other entero- 


pathogens. 
METHODS 


Articles were identified for this review from a multi- 


lingual MEDLINE search for publications from 1976 
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to 2006 using the keywords Cryptosporidium, and the 
name of each of the following countries: Saudi Arabia, 
Kuwait, Iraq; Jordan, Bahrain, Qatar, Yemen, Oman 
and United. Arab Emirates. In addition, the Annals 
of Saudi Medicine and the Saudi Medical Journal were 
handseatched for papers on diarrheal diseases and 
Cryptosporidium. 

The studies were grouped into three categories: stud- 
ies targeting human populations, studies targeting ani- 
mal populations and studies identifying Cryptosporidium 
species and typing and these were analyzed separately. 
For each study, the prevalence of Cryptosporidium infec- 
tion was examined initially in patients and compared 
with controls where a control group was included. Age 
profile and seasonality were also examined where suf- 
ficient data were available. Finally, we reviewed stud- 
ies in which molecular characterization, typed species 
and subtyping allele families were available to examine 
the distribution of the different Cryptosporidium species 
and strains in circulation. 


A 


RESULTS 


Description of Studies P 


We found 23 papers published from the region between 
1986 and 2006. The prevalence of Cryptosporidium in- 
fection among humans was addressed by 15 papers, 
^ while the prevalence among animals was addressed 
by two papers.*^^* In addition, 5 papers identified the 
circulating species and reported the molecular charac: 
terization of the parasite.3649^9 One paper reported an 
outbreak of caprine cryptosporidiosis in the Sultanate 
of Oman and another examined the prophylactic val- 
ue of paromomycin in the outbreak.?^ Finally one 
paper described a case of cryptosporidiosis in a child 
in Kuwait? The studies included five from Saudi 
Arabial991324549 and the remainder from four neighbor- 
ing countries: Kuwait, 25%1 Jordan 36404447 م‎ 9-8 
and The Sultanate of Oman.” Ten of these studies 
were hospital-based9215551364041454851 four studies were 
designed to select inpatient cases only,*°*!*! whereas 
both inpatients and outpatients were included in an- 
other four studies?!?*99/? and seven studies targeted 
hospital outpatients only.19223572444949 Th addition 
seven studies were entirely community-based (Table 
1) 27:3842,45,47,49,50 

Study duration was variable, ranging from 3 
months!9? to 38 months. The median study duration 
was 12 months. The ages of the patients surveyed varied 
significantly, ranging from newborn (0-1 month)?! to 87 
years” and even within the same study the age groups 
ranged from 1 to 87 years. Animal ages were reported 
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only in the study from The Sultanate of Oman? and 
they ranged between two days to over one year. 
Detection methods 

In most studies fecal specimens were screened by ex- 
amining stained fecal smears by bright field micros- 
copy and the most common stains used were acid fast 
stains, (16 studies)10923639^-5? followed by trichrome, 
(7 studies)??*5799^* and safranin methylene blue, (5 
studies). Fluorescent microscopy was used to 
examine fecal smears stained with auramine-phenol, 
(4 studies). Other techniques such as a direct 
immunofluorescence assay (DFA) were used in three 
studies??9^ while polymerase chain reaction (PCR) 
and restriction fragment length polymorphism (RFLP) 


were used in one study from Kuwait. Different tech- 


niques used prior to the screening were sedimentation, 


sugar flotation concentration and direct wet mount 
preparations. 


Prevalence and Seasonality 
In humans the prevalence of cryptosporidiosis ranged 
from 1.0967? to 37.3% and seemed to be higher in the 
studies that targeted infants and children under 7 years 
old (Table 1) while in animals it was different for dif- 
ferent species of animals and the geographic locations 
of the studies (Table 2). The prevalence of cryptospo- 
ridiosis differed depending on the population surveyed. 
Outpatient studies showed significantly higher preva- 
lences than those where inpatients were included. In ad- 
dition, mixed inpatient and outpatient studies showed 
higher prevalences than the community-based studies. 
The range and median of the outpatient prevalence 
studies were 1 to 32% and 6.7% respectively, whereas 
the range and median of combined inpatient and outpa- 
tient studies were 1.15 to 37.396 and 5.596 respectively. 
Cryptosporidium infection was more common in 
children less than 7 years of age. Data from eight stud- 
ies showed that the prevalence of cryptosporidiosis was 
higher in children less than 7 years o1d,1051323536404244 
and 4 of these studies showed that the highest prevalence 
was among children less than 2 years of age, 235.0 
‘The seasonal variation in cryptosporidiosis was re- 
ported in five studies only. Two studies from Kuwait, 
which has high temperatures during the summer with 
a very dry climate and a short cool winter, showed that 
the highest prevalence was during winter (March and 
April)? or from January to April. The other three stud- 
ies were from Jordan, which has a relatively wet rainy 
season from November to April and very dry weather 
for the rest of the year with uniformly hot dry summers 
and cool variable winters. The maximum prevalence in 
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the first study, which was done in Irbid City, was un- 
dertaken from January to May in the rainy season,” 
while in the two remaining studies, which were done 
in Badia, the maximum prevalence was reported in the 


warm months from May to September.” 


Cryptosporidium species and strains identified 


The most commonly identified species was describedas ` 


Cryptosporidium parvum, which has been reported from 
Dammam, Saudi Arabia, Kuwait,’ Irbid, Jordan,” 
Basra, Iraq? and Bani-Kenanah in Jordan (Table 3).” 
Cryptosporidium bominis was reported in one study 
from Kuwait only Light and immunofluorescent mi- 
croscopy were used to identify Cryptosporidium species 
in these studies except in the study from Kuwait where 
advanced molecular tools were used, namely PCR, 
RFLP and DNA sequencing. It is not possible to assign 
cryptosporidia to species on the basis of microscopic 
morphology alone. 

In the last study four subtype allele families (IIa, 
IId, Hc and If) of Cryptosporidium parvum were identi- 
fied and 3 (Id, Ie and Ib) of Cryptosporidium bominis. 
An atypical outbreak of caprine cryptosporidiosis oc- 
curred in the Sultanate of Oman in goats ranging in age 
from two days to adulthood, on a well-managed closed 
farm.? None of the other animals on the farm, includ- 
ing sheep, cows and buffalo were affected. Morbidity 
approached 100 per cent in goats less than six months 
of age. Despite intensive supportive care, 238 goats, 
ranging in age from two days to over one year, died. 
Cryptosporidia were detected in large numbers in the 
intestinal contents of dead animals and in faecal smears 
of animals with diarrhea. 

In another study from the Sultanate of Oman, the 
prophylactic value of paromomycin (an aminoglycoside 
antibiotic analogous in structure to neomycin)” was 
examined in the same outbreak of caprine cryptospo- 


ridiosis.?? 


DISCUSSION 


In the 23 studies addressing Cryptosporidium infec- 
tions in Saudi Arabia and neighboring countries, 
Cryptosporidium infection in humans ranged between 
196? and 37.396,/$ while in animals it was different for 
different species of animals and the geographic loca- 
tions of studies. It appears that the prevalence of cryp- 
tosporidiosis in humans is lower than in animals.” 
Interestingly, the prevalence differed even within Irbid, 
a city in Jordan, where the prevalence varied from 
1.5%" to 37.396. This may be due to methodological 
differences, as bright field microscopy only was used in 
most of the studies with its low detection rate compared 
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to DFA which is more sensitive. For example, in Irbid 
the detection rate was 37.3% in the study where DFA 
was used together with bright field microscopy, while 
in an other study in the same city where bright field mi- 
croscopy alone was used, the detection rate decreased 
to 0 

The finding that most Cryptosporidium infections 
occur among children less than 7 years of age is con- 
sistent in most studies in the region and is comparable 
with the reports from other parts of the world.” It is 
possible that the infection rate in these studies would 
have been higher if more than one stool specimen had 
been collected from each child because of the intermit- 
tent nature of oocyst excretion with this parasite.?9^" 
Outpatient studies showed significantly higher preva- 
lences than those where inpatients were included, which 
may have resulted from the presence of Cryptosporidium 
oocysts in asymptomatic children, some of whom could 
be considered carriers who act as important reservoirs 
of the organism and finally a potential source of infec- 
tion. 

Seasonal variations in prevalence have been noted 
in some studies.” Several factors could account for 
seasonal variations in the occurrence of cryptosporidi- 
osis, including factors affecting the numbers of oocysts 
present in the environment such as rainfall or agricul- 
tural practices, factors affecting oocyst survival, such as 
humidity or temperature, and factors promoting expo- 
sure to oocysts such as contact with animals or atten- 
dance at child care centers. However, in most studies, 
the highest numbers of cases were detected during the 
rainy season.” In Kuwait for example the climate is 
characterized by long dry hot summers (40-50 °C) and 
short warm winters. There is no rainy season in Kuwait 
as such. The highest prevalence was during winter 
(March and April)? or from January to April’ While 
in Jordan, which has a relatively moist rainy season from 
November to April and very dry weather for the rest 
of the year with hot dry uniform summers and cool 
variable winters, the maximum prevalence was from 
January to May. The highest prevalence was during the 
rainy season in Irbid” but in the warm months from 
May to September in Badia,” 

Few studies have tried to identify the infecting spe- 
cies and Cryptosporidium parvum was the most preva- 
lent species identified, but this was with one exception 
by microscopy alone. Cryptosporidium bominis was iden- 
tied in a study from Kuwait? where RFLP was used. 
Because the majority of these studies were done be- 
tween 1986 to 1998 no advanced molecular tools were 
used to identify the infecting species and the researchers 
depended completely upon microscopy and direct im- 
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Table 2. Cryptosporidium detection rates among animals in Saudi Arabia and neighboring countries. 


| Detection methods | Number of animals | Prevalence | Reference number | 


Animal type 


White-cheeked bulbuls 


| Duration | 


Period 
Oct 2002 to Oct 2003 


| 


Ci 
Al-Ahsa region 


| 


Saudi Arabia 


| Country 


(45) 


42 


BFM (AFS) 


28.6 96 ' 


S, BFM (AFS) 


13.6 % (42) 


198 


Basrah NR NR Domestic animals 


Iraq 


BFM: bright field microscope, AFS: acid fast stain [modified Ziehl-Neelsen, modified Kinyoun's), S: Sedimentation, NR: not reported 


Table 3. Cryptosporidium species identified and subtyping. 


l Reference No. | 


Technique 
S, BFM (E, I, AFS) 


SSU rRNA-based PCR-RFLP, 60-KD a glycoprotein- 


Subtyping 


| 


were (AAPA 
aaa 


| species identified | 


(46) 


4 subtype allele families (Ha, IHd. Hc, If) 


C. parvum 

AEE EREDAR ER 2ج جو‎ "bbAR P PbnaiththM4mRbtá4s4a4óbtét bb 
C. homini. 
. hominis 


Dammam 


Saudi Arabia 


review 


(6) 


ممععج م وهبووهوومويدهووودوزووه 
Eenna‏ م ورامك ILI‏ يفا دوفن ومةد 


Kuwait 


Kuwait 


based DNA sequencing tool. 
DWM, SFC, BFM (AFS), DFA 


3 subtype allele families (Id, Ie, Ib) — ^ 5— ^^. 


37.3 


C. parvum 


Irbid 


REP Rib$rédRAde tone‏ فودس نود مومه ور وروم 
ووو ومو دميو م ورور دعر ITT ISTE‏ وووقيه 


(48) 


S, BFM (AFS) 
BFM (AFS), DFA 


Basra 


C. parvum 


Bani-Kenanah 


Iraq 
Jordan 


(47) 


C. parvum 


DFA: direct immunoflourescent assay, BFM: bright field microscope, RFLP: restriction fragment length polymorphism, E,l: eosin, iodine stain 
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munofluorescent assay as a screening tool, which calls 
into question the accuracy of the results. But in the one 
study where molecular tools such as PCR and RFLP 
were used, C. bominis (5%) and C. parvum (95%) were 
detected, 

Ihe distribution of Cryptosporidium genotypes in 
the population is very different worldwide. Studies con- 
ducted in Peru, Thailand, Malawi, Uganda, Kenya, and 
South Africa showed a predominance of C. bominis in 
children or human immunodeficiency virus-positive 
adults. 9" ** In contrast, most of the patients investigated 
in Kuwait were infected with C. parvum. Ihe only other 
region where C. parvum is more prevalent in humans 
than C. bominis is Europe, where several studies have 
shown a slightly higher prevalence of C. parvum over C. 
bominis in both immunocompetent and immunocom- 
promised persons.» 6 

‘The differences in the distribution of Cryptosporidium 
genotypes in humans are considered an indication of 
differences in infection sources.” Thus, the predomi- 
nance of C. parvum in a population has been considered 
to be the result of zoonotic transmission. Indeed, even 
in areas with a high percentage of infections due to C. 
parvum, massive slaughter of farm animals during foot- 
and-mouth disease outbreaks can result in a reduction 
of the proportion of human infections due to C. par- 
vum.” 

Recent subtyping studies have shown that not all C. 
parvum infections in humans are the result of zoonotic 
transmission.” Among the C. parvum GP60 subtype 
families identified, alleles IIa and IIc (previously known 
as Ic) are the two most common types. The former has 
been identified in both humans and ruminants, whereas 
the latter has been seen only in humans. In one of 
the studies included in this review two Kuwaiti children 
were infected with an allele ITc subtype strain, indicating 
that anthroponotic transmission of C. parvum occurs in 
Kuwait. Nevertheless, the low proportion of infections 
due to C. bominis suggests that anthroponotic transmis- 
sion of cryptosporidiosis in Kuwait is probably not as 
important as in other countries. It is important to note 
that the other valid taxonomic species have not yet been 
detected in the region. 


CRYPTOSPORIDIOSIS IN SAUD! ARABIA 


Returning to the outbreak of caprine cryptosporidi- 
osis in the Sultanate of Oman, and to determine the 
reasons for it, it has been noted that the outbreak start- 
ed during the cooler rainy season and this environmen- 
tal factor might have imposed a stress responsible for 
the epizootic. However the rainy season may be associ- 
ated with other factors, such as the enhanced survival 
of the organism in the environment or the seasonal 
variability of antibody levels observed in goats. Jonson 
et al.” observed an increase in incidence of enteric and 
respiratory diseases in goats during the rainy season in 
north-east Brazil and associated it with lower levels of 
serum antibodies recorded during the wet season than 
during the dry hot season. It has also been reported that 
goats who do not receive colostrum or are separated 
from their mothers and fed artificially, are more likely 
to develop cryptosporidial infections."7* The kids in 
the Omani study were all suckled by their mothers and 
there was no indication that they had not received ade- 
quate quantities of colostrum. No immediate source of 
the infection was apparent. The water supply was not 
tested for cryptosporidia, but it seemed unlikely to have 
been the source because no other animals were affected 
and the treated water supply for the animals was the 
same as that for human consumption. It was a closed 
herd and the possibility that the infection was brought 
in from outside could therefore be ruled out. 

In conclusion, future studies should focus predomi- 
nantly on those in the age group <7 years, as this is 
consistent with the findings of previous studies in 
the region and elsewhere. The period of future stud- 
ies should be at least 12 months to be able to detect 
any seasonal variation. Wherever possible, molecular 
techniques should be used for typing Cryptosporidium 
in order to provide valuable information about all cir- 
culating Cryptosporidium species and strains in the re- 
gion. Finally, we recommend that physicians be aware 
of Cryptosporidium as a cause of diarrhea in children 
and that procedures for the diagnosis of this parasite 
be included in the routine diagnostic procedure for di- 
arrheal stool specimens in all laboratories. This is par- 
ticularly important since there is now an effective drug, 
nitazoxanide, available for therapy.” 
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BACKGROUND: Saudi Arabia is a leading country in the Middle East in the field of deceased-donor liver trans- 
plantation (DDLT) and living-donor liver transplantation (LDLT). We present out experience with DDLT and 
LDLT at King Faisal Specialist Hospital and Research Center (KFSHRC) for the period from April 2001 to January 
2007. 

PATIENTS AND METHODS: We performed 122 LT procedures (77 DDLTs and 45 LDLTs) in 118 patients (4 re- 
transplants) during this period of time. 

RESULTS: The number of adult and pediatric procedures was 107 and 11, respectively. The overall male/female 
ratio was 66/52 and the median age of patients was 43 years (range, 2-63 years). In the DDLT group, the me- 
dian operating time was 8 hours (range, 4-19), the median blood transfusion was 6 units (range, 0-40), and the 
median hospital stay was 13 days (range, 6-183). In the DDLT group, after a mean follow-up period of 760 days 
(range, 2-2085), the overall patient and graft survival rate was 8696. In the LDLT group, the median operating 
time was 11 hours (range, 7-17), the median blood transfusion was 4 units (range, 0-65), and the median hospital 
stay was 15 days (range, 7-127). In the LDLT group, and after a mean follow-up period of 685 days (range, 26- 
1540), the overall patient and graft survival rates were 90% and 80%, respectively with no significant difference 
in patient and graft survivals between groups. Biliary complications were significantly higher in LDLT compared 
to DDLT (P«0.05). Vascular complications were also significantly higher in LDLT compared DDLT (P«0.05). 
CONCLUSIONS: Both DDLT and LDLT are being successfully performed at KFSHRC with early experience 
indicating a higher rate of biliary and vascular complications in the LDLT group. 


he Kingdom of Saudi Arabia is the leading 
country in the Middle East in the field of de- 

| ceased-donor liver transplantation (DDLT).** 
Since the first DDLT in 1990, more than 300 DDLTs 
were performed in Saudi Arabia, divided mostly be- 
tween two main liver transplantation (LT) centers. More 
recently, living-donor liver transplantation (LDLT) 
has been introduced in Saudi Arabia in an attempt to 
overcome the severe shortage of cadaveric organs in the 
Kingdom. To date, more than 200 LDLTs have been 
performed in Saudi Arabia, divided between three 
main LT centers? Along with Egypt, Saudi Arabia 
was one of the leading countries in the field of LDLT 
in the Middle East." The LT program at King Faisal 
Specialist Hospital and Research Center (KFSHRC) 
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was first established in 1994. At that time, 45 DDLIs 
were performed by a visiting L'T team from abroad, but 
unfortunately that program was suspended in 1996 due 
to logistical difficulties (Figure 1). In April 2001, the LT 
program at KFSHRC was re-started by a local team in 
an attempt to meet the rapidly growing need for LT in 
Saudi Arabia. We present the KFSHRC experience 
in the last 6 years with both DDLT and LDLT. 


PATIENT AND METHODS 

In the period between April 2001 and January 2007 
122 liver transplant procedures (77 DDUIS and 45 
LDLISs) were performed in 118 patients (including 4 
re-transplants) at KFSHRC. All 77 DDLTs proce- 


dures were performed by the local team using cadav- 
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Figure 1. Evolution of the liver transplant program at KFSHRC. 


eric organs retrieved from brain-dead heart-beating 
cadaveric donors who fulfilled the strict clinical criteria 
for brainstem death diagnosis set by the Saudi Center 
for Organ Transplantation. Almost all DDLT recipi- 
ents were adults; only 3 pediatric patients underwent 
DDLT. Double veno-venous bypass was used in six of 
the DDLT recipients. Roux-en-Y hepaticojejunostomy 
was used for biliary reconstruction in 12 DDLT recipi- 
ents while duct-to-duct anastomosis was used in the 
remaining 65 DDLT recipients. 

For the LDLT group, outside assistance was required 
in the first two LDLIS, while the local team alone with- 
out outside assistance performed all the following 43 
LDLT procedures. The left lateral segment (segments 
2-3) was used in 8 pediatric LDLT recipients, the entire 
left lobe without the caudate (segments 2-4) was used 
in one pediatric LDLT recipient, and the whole right 





Figure 2. Number and types of liver transplants performed each year since April 2001. 
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lobe (segments 5-8) was used in the 36 adult LDLT 
recipients. Ihe middle hepatic vein was included with 
the right liver graft in only 3 LDLT recipients. In all 
LDLT procedures, microvascular surgeons performed 
the hepatic artery anastomosis using a microscope. 
Roux-en-Y hepaticojejunostomy (REY) was used for 
biliary reconstruction in 6 LDLT recipients, duct-to- 
duct anastomosis was used in 38, and combined REY 
and duct-to-duct anastomoses were performed in one 
patient. All biliary anastomoses were performed using 
interrupted 6/0 absorbable sutures without stenting. 
Re-transplantation using a cadaveric organ was neces- 
sary in 4 LDLT recipients. 

All donors for LDLT were related to their recipients. 
The graft-recipient weight ratios ranged from 0.896 to 
1.796; the remaining liver volume in all donors was 
23096 of the calculated whole liver volume; and mac- 
rovesicular steatosis in all grafts was <20% (estimated 
by routine percutaneous liver biopsy in all donors). All 
donors were carefully assessed and approved by a social 
worker, a psychologist, and at least one senior member 
of the surgical team. 

Our postoperative immunosuppression regimen was 
mainly FK506 and steroids. Mycophenolate mofetil was 
used in conjunction with FK506 for various indications, 
including renal impairment, neurotoxicity, autoimmune 
etiology, and hepatitis C virus (HCV) recurrence. In 
most cases, steroids were stopped after 3 months, but 
continued in those with autoimmune etiology. A few 
patients were converted from calcineurin inhibitors to 
sirolimus for various reasons including nephrotoxicity, 
neurotoxicity, and posttransplant lymphoproliferative 
disorders. Lamivudine and hepatitis B virus (HBV) 
immunoglobulins were used in four patients who had 
HBV infection-related cirrhosis. 

A Kaplan-Meier analysis was used to measure the 
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Figure 3, Liver explant showing hepatitis C virus-induced liver 
cirrhosis and small hepatocellular carcinoma. 


Table 1. Indications for liver transplantation in 122 recipients. 


Indication No | % | 


Hepatitis C virus 35 29% 
Viral hepatitis + hepatocellular p mu ^ s Fe 
Hepatitis B virus 10 8% 
Autoimmune hepatitis 15 12% 
Cholestatic liver disease 11 9% 
Cryptogenic cirrhosis 0+ 8 % o 
Primary hyperoxaluria 4 3% 
Wilson's disease 5 4% 
Glycogen storage disease 2 2% 
Budd-Chiari syndrome 1 1% 
Re-transplantation 4 3% | 
Others 4 396 
Total 122 


survival function, the log-rank test was used to compare 
between the survivals in different groups, and the Chi- 
square test was used to compare the frequency of com- 
plications in different groups. SPSS software was used 
for statistical analysis. A P value of « 0.05 was taken as 
significant. 


RESULTS 

The numbers of LTs performed per year is shown in 
Figure 2. The overall male/female ratio was 66/52; the 
adult/pediatric ratio was 107/11, and the median age 
was 43 years (range, 2-63 years). Indications for liver 
transplantation in 122 LT recipients are shown in Table 
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1. Liver cirrhosis due to viral hepatitis with or without 
hepatocellular carcinoma (HCC) was the main indica- 
tion for LT in our study group (Figure 3). 

In the DDLT group, the male/female ratio was 
38/39; the adult/pediatric ratio was 74/3; the medi- 
an age was 44 years (range, 11-63 years); the median 
operating time was 8 hours (range, 4-19), the median 
blood transfusion was 6 units (range, 0-40), and me- 
dian hospital stay was 13 days (range, 6-183). The over- 
all patient and graft survival rate was 86% after a mean 
follow-up period of 760 days (range, 2-2085). The 11 
deaths in the DDLT group were due to primary graft 
non-function in 4 patients, central pontine myelinolysis 
in one patient, recurrent hepatitis C virus cirrhosis in 
3 patients, chronic rejection in one patient, recurrent 
HCC in one patient, and recurrent cholangiocarcinoma 
in one patient. 

In the LDLT group, the male/female ratio was 
29/16; the adult/pediatric ratio was 36/9; the median 
age was 47 years (range, 1.5-63 years); the median oper- 
ating time was 11 hours (range, 7-17), the median blood 
transfusion was 4 units (range, 0-65), and the median 
hospital stay was 15 days (range, 7-127). The overall pa- 
tient and graft survival rates were 90% and 80%, respec- 
tively, after a mean follow-up period of 685 days (range, 
26-1540). Re-transplantation using cadaveric organ 
was necessary in 4 LDLT recipients. Graft failure and 
patient deaths were due to hepatic artery thrombosis in 
2 cases, biliary complications in one patient, uncontrol- 
lable bleeding in one patient, portal vein thrombosis in 
2 cases, and small-for-size syndrome in 3 patients. 

For the live liver donors, the male/female ratio was 
34/11; the median age was 25 years (range, 18-42), the 
median hospital stay was 6 days (range, 4-14), and only 
two donors required intra-operative blood transfusion. 
After a median follow-up period of 529 days (range, 8- 
1354), a total of 28 morbidities were encountered in 17 
donots (37.896) of which 9 donors (2096) had serious 
complications ( Table 2). No donor death was encoun- 
tered in our experience. 

Biliary complications were significantly higher in the 
LDLT group compared to the DDLT group~25.6% 
vs. 2.696 respectively (P«0.05). Vascular complications 
were also significantly higher in the LDLT group com- 
pared with the DDLT group—8.9% vs. 2.696 respec- 
tively (P«0.05). 

The overall (DDLT and LDLT) patient and graft 
survival after a mean follow-up period of 736 days 
(range, 6-2089) were 9096 and 8696, respectively (Figure 
4). The overall and actuarial survival rates in both 
DDLT and LDLT groups are summarized in Table 
3. In the short-term follow-up there was significantly 
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Table 2. Donor morbidities in 45 live liver donors. 

| Recorded Complication l No. | | Graft Used i Management | | Outcome 
Sever liver dysfunction 2 Rt Lobe Supportive Recovered 
incisional hernia 2 Rt Lobe(1); LLS (1) ` Laparoscopic mesh repair under GA ` “Becavared RT 
Bad scar 3 Rt Lobe Scar revision | i Satisfied F 
Bile leak, collections, and sepsis 1 Rt Lobe ERCP aid stenting under sedation ۰ ^ Roc iu 
Biloma 1 LLS Percutaneous drainage ‘Recouerdd | 
Skin dehiscence 1 Rt Lobe Secondary closure under local Recovered 

anesthesia 

Pressure-induced alopecia areata 3 Rt Lobe None Recovered 
Neurapraxia of the right arm 1 Rt Lobe | Physiotherapy | 0 | 
Bad scar 2 | Rt Lobe(1]; LLS (1) | Refused scar revision B ` Satisfi ed 0 
Incisional pain B 4 Rt Lobe Pain control Responded 
Abdominal discomfort 5 | Rt Lobe(4); LLS (1) Symptomatic treatment | Responded 
Depression | | 3 1 Rt Lobe Psychological counseling. |  Responded E 





LLS: left lateral segment; GA: general anesthesia; Rt: Right. 


Table 3. Overall and actuarial survival rates in 122 liver transplant recipients. 


| | Actuarial survival May 2001 — Jan 2007 





| 

Type No | a | Patient survival Graft survival 
| | 1yr i 3y  " 5y  ,; dyr | 3yr sé yr 
DDLT © A 86% 91% 79% 19% 91% 19% ; 79% 

EE eim i^ UNTER 0 12507000 ; 0 52006 : = T : ا‎ PETAEN 7 hne inus - T 
Overall 122 8796 9096 83% , 83% 86% 79% 79% 





DDLT: deceased donor liver transplantation; LDLT: living donor liver transplantation. 


poorer graft survival rate in the LDLT (log-rank test, rates at other experienced LT centers. However, soon 
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P«0.05); however, in long-term follow-up there was no 
statistical significant difference between the two groups 
in either patient survival or in graft survival (Figures 4- 
6). This can be simply explained by the use of cadaver 
organs to re-transplant failed LDLT grafts. 


DISCUSSION 

The Saudi Center for Organ Transplantation was suc- 
cessfully established in 1985," and this paved the way 
for the launch of DDLT programs in our country. The 
first DDLT in Saudi Arabia was performed in 1990, 
and to date more than 300 of these operations have 
been performed with good success.! As mentioned, the 
LT program at KFSHRC lapsed for a period, and was 
reactivated by our current surgical team in 2001. We 
have since performed 77 DDLT procedures with excel- 
lent outcomes and a survival rate that is comparable to 


after restarting our DDLT program, we were faced with 
the major barrier of a severe cadaveric organ shortage 
for LT' in Saudi Arabia. This shortage is due to many 
complex logistical problems in all steps of the cadav- 
eric donation process, including donor identification, 
reporting, diagnosis, management, documentation, 
and obtaining consent. This distressing scarcity 
of cadaveric donor organs, together with the increas- 
ing number of patients dying on our LT waiting list 
has significantly limited our ability to expand our LT 
program. Therefore, we were forced to consider adopt- 
ing LDLT, which seemed the only logical way forward 
in our situation. Our initial reluctance to undertake 
LDLT was fueled by the many ethical questions that 
are generated by the concept of live liver donation: Is it 
ethical to ask a person to donate part of his or her liver 
to save the life of a loved one? Can the donor truly give 
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Figure 4. Overall patient and graft survival after mean follow-up 
of 736 days. 
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Figure 5. Cumulative patient survival in deceased-donor and live- 
donor transplatations. 
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Figure 6. Cumulutaive graft survival in deceased-donor and live- _ 
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informed consent under such circumstances? Would it 
not be considered “emotional blackmail”? Is it ethical to 
subject a healthy person to a major operation with po- 
tential morbidity and mortality in order to save the life 
of another? Another major concern about live donation 
is the likelihood of organ trafficking, which cannot be 
ignored, especially in regions with high poverty rates. 
Despite these moral dilemmas, the team came to the 
conclusion that our patients have the right to be offered 
all available treatment options, including LDLT, and 
that, as a team, we must take all necessary precautions 
to respect donor interests and ensure donor safety. To 
date, we have performed 45 LDLIs and our overall sur- 
vival rates are comparable to other international LDLT 
programs, especially when the learning curve process is 
considered.” The rate of biliary complications in the 
LDLT group was significantly high when compared to 
DDLT, which again has been reported by other centers 
that perform LDLT.#” Despite this higher rate of bili- 
ary and vascular complications in the LDLT group, the 
overall 1-, 3-, and 5-year graft and patient survival rates 
are similar to the DDLT group, which reflects the suc- 
cessful management of those complications by a multi- 
disciplinary team approach. 

In our early experience with LDLT at KFSHRC, 
we were astonished by how difficult it is to find living 
donors who fulfill our criteria for liver donation. Many 
candidates have been rejected for a variety of reasons, 
including unexpected pathology (steatosis and viral 
disease) and failure to pass psychosocial evaluation.” 
‘Therefore, we have come to the conclusion that LDLT 
is not the answer to all of our challenges, and that this 
procedure can help alleviate the problem of organ short- 
age, but cannot replace DDLT in Saudi Arabia. We be- 
lieve that we should focus our efforts on identifying and 
fixing the different problems that have led to the decline 
in the number of available cadaveric donors. By doing 
so, we hope to considerably increase the cadaveric organ 
pool for LT in our country. 

In conclusion, both DDLT and LDLT are being 
performed successfully ac KFSHRC. The shortage of 
cadaveric donors and the difficulty of finding suitable 
donors for LDLT remain the main factors that limit 
expansion of our emerging LT program. Therefore, ef- 
forts should be directed toward increasing the number 
of available cadaveric donors. Until the number of ca- 
daver donors rises, expansion of the LDLT component 
of our program may be the only way to save patients 
from dying on the waiting list. | 


337 


338 


original article 


Acknowledgments 


This success was made possible only by the multidisci- 
plinary team efforts of many KFSHRC departments in- 
cluding:Saudi Center for Organ Transplantation (SCOT); 
Mobile Donor Action Team (MDAT); Rana El-Sabbagh; 
Liver Transplant Coordinators: Mahmoud Saleh; Clinical 
Pharmacy: Ahmed Al-Jedai; Radiology: Hamad AL 


REFERENCES 


1. Al Sebayel M, Kizilisik AT, Ramirez C, Altraif 1, 
Hammad AQ, Littlejohn W, de Cordier MB, Geld- 
hof G, Bhatti TJ, Abdulla AQ: Liver transplanta- 
tion: experience at King Fahad National Guard 
Hospital, Riyadh, Saudi Arabia. Transplant Proc 
1997;29:2870. 

2. Al Sebayel MS, Ramirez CB, Abou Ella K: The 
first 100 liver transplants in Saudi Arabia. Trans- 
plant Proc 2001;33:2709. 9 

3. Jawdat M, Qattan N, al Karawi M, Mohamed 
AE, Khalil H: The first liver transplant in Saudi 
Arabia and the Arab world. Transplantation1992; 
54:706. 

4, Khalaf H, Farag S, El-Hussainy E: Long-term 
follow-up after liver transplantation in Egyptians 
transplanted abroad. Saudi Med J 2004;25:1931. 


5. Jawdat M, Qattan N, Bassas A, al Karawi MA, _ 


Mohamed E, Khailil H: The first liver transplant in 
Saudi Arabia and the Arab world. Hepatogastro- 
enterology 19931;40:297. 

6. Abdullah K, Abdeldayem H, Hali WO, Sakran 
A, Yassen K, Abdulkareem A: Twenty cases of 
adult-to-adult living-retated liver transplantation: 
single-center experience in Saudi Arabia. Trans- 
plant Proc 2005;37:3144. 

7. Bassas AF, Wali SH, Chehab MS, Al-Husseini 
HF, Al-Shahed MS, Al-Shuraffa HA, Jawdat MT: 
Living-related liver transplantation. Saudi Med J 
2001;22:276. 

8. Bassas AF, Chehab MS, Al-Shahed MS, Djurb- 
erg HG, Al-Shurafa HA, Jawdat MT, Al-Hussaini 
HF, Zuleika MA, Al-Hebby HA, Wali SH: Pediatric 
living-related liver transplantation in Saudi Ara- 
bia. Saudi Med J 2002;23:640. 

9, Al-Shurafa H, Jawdat M, Wali S, Chehab M, 
Shahid M, Diuberg H, Bassas A: Donor experi- 


ence and outcome of pediatric living-related liver- 


transplantation in Saudi Arabia. J Hepatobiliary 
Pancreat Surg 2003;10:428, - 
10. Ei-Meteini M, Fayez A, Fathy M, Abdalaal A, 


LIVER TRANSPLANTS AT KFSHRC 


Subaibani, Yusuf Al-Kadhi, Mobamed Neimatallah; 


Safaan H, Mostafa I, Abdalaal M, Syam M, Refay 
R, Abou-Alfetouh F, Khedr H, El-Halafawy Y, Taher 
Y, Hamed H, Badawy S, Ryad A, Awad H, Abdal- 
lah A, Ghafar TA, El-Monayeri M, Hoballah A, El- 
Dorry A, Adham M, Boillot 0: Living related liver 
transplantation in Egypt: an emerging program. 
Transplant Proc 2003;35:2783. 

11. Esmat G, Yosry A, E!-Serafi M, Omar A, Doss 
W, Hosny A, Ghali A, Sabry H, Attia H, Kamel S, 
Said M, Gabali H, Lee SK, Tanaka K: Donor out- 
comes in right lobe adult living donor liver trans- 
plantation: single-center experience in Egypt. 
Transplant Proc 2005;37:3147. 

12. Habib NA, Higgs BD, Marwan |, ei-Masry R, 
Helmi A, Saifi R, Abbas A, Abdel-Wohab F, Abaza 
A, Koensa H, et al.: Living-related liver transplan- 
tation in Africa. Int Surg 1993; 78:121. 

13. Al-Sebayel M, Khalaf H: Starting the liver 
transplant program at King Faisal Specialist Hos- 
pital and Research Center in Saudi Arabia: early 
experience and future expectations. Transplant 
Proc 2003;35:2781. 

14, Shaheen FA, Sougiyyeh MZ, Attar MB, al- 
Swailem AR: The Saudi Center for Organ Trans- 
plantation: an ideal model for Arabic countries 
to improve treatment of end-stage organ failure. 
Transplant Proc 1996;28:247. 

15. Shaheen FA, Sougiyyeh MZ: Increasing 
organ donation rates from Muslim donors: les- 
sons from a successful model. Transplant Proc 
2004;36:1878. 

16. Shaheen FA, Sougiyyeh MZ: Improving trans- 
plantation programs and patient care. Transplant 
Proc 2005;37:2909. 

17. Sougiyyeh MZ, Shaheen FA, al-Khader A, 
Huraib S, Attar MB, Babiker AQ, Paul TT, Kur- 
pad RP, al-Swailem AR: Trends for successfully 
documented cases of brain death in intensive 
care units in Saudi Arabia. Transplant Proc 
1996;28:380. 


Microvascular surgery: Foad Hashem, Ali-Al-Malag; 
Anesthesia: Riaz Abmed, Habib Piracha, Hisham Negmi, 
Mohamed Taher; Social Worker: Badria Al-Kboraiji; 
Histopathology: Mohamed Al-Omari, Hadeel Al-Manae; 
Biostatistics: Mohamed Shoukri; Nursing Staff of C3 and 
B2 wards; Intensive Care Unit, MSICU 


18. Sougiyyeh MZ, Shaheen FA, Huraib S, al- 
Khader A, Attar MB, Nasser M, al-Swailem AR: 
Improving retrieval rate by increasing ICU involve- 
ment in the cadaveric organ donation program in 
Saudi Arabia. Transplant Proc 1996;28:251. 

19. Al-Sebaye! MI: The status of cadaveric organ 
donation for liver transplantation in Saudi Arabia. 
Saudi Med J 2002;23:509. 

20. Shaheen FA, al-Khader A, Sougiyyeh MZ, At- 
tar MB, Babiker AG, al-Swailem AR: The cadav- 
eric organ donation program in Saudi Arabia: 10- 
year experience. Transplant Proc 1996; 28:237. 
21. Lo CM, Fan ST, Liu CL, Yong BH, Wong Y, Lau 
GK, Lai CL, Ng IO, Wong J: Lessons learned from 
one hundred right lobe living donor liver trans- 
plants. Ann Surg 2004; 240:151. 

22, Williams RS, Alisa AA, Karani JB, Muiesan P, 
Rela SM, Heaton ND: Adult-to-adult living donor 
liver transplant: UK experience. Eur J Gastroen- 
terol Hepatol 2003;15:7. 

23. Barr ML, Belghiti J, Villamil FG, Pomfret EA, 
Sutherland DS, Gruessner RW, Langnas AN, Del- 
monico FL: A report of the Vancouver Forum on 
the care of the live organ donor: lung, liver, pan- 
creas, and intestine data and medical quidelines. 
Transplantation 2006;81:1373. 

24, Hwang S, Lee SG, Lee YJ, Sung KB, Park 
KM, Kim KH, Ahn CS, Moon DB, Hwang GS, Kim 
KM, Ha TY, Kim DS, Jung JP, Song GW: Lessons 
learned from 1,000 living donor liver transplanta- 
tions in a single center: how to make living dona- 
tions safe. Liver Transpl 2006;12:920. 

25, Marcos A, Ham JM, Fisher RA, Olzinski AT, 
Posner MP: Single-center analysis of the first 40 
adult-to-adult living donor liver transplants using 
the right lobe. Liver Transp! 2000;6:296. 

26. Khalaf H, Jovera R, Al-Sofayan M, Al-Sebayel 
M: The challenge of finding donors for living do- 
nor liver transplantation in Saudi Arabia. Trans- 
plant Proc 2004; 36:2222. 


| icri i-i RE RLY Iren. apre mcg 


Ann Saudi Med 27(5) September-October 2007 www.kfshre.edu.sa/annals 


£ 


original article 


Predicting glucose intolerance with normal 
fasting plasma glucose by the components of 
the metabolic syndrome 


Dee Pei,* Jiunn-Diann Lin,t Du-An Wu,* Chang-Hsun Hsieh, § Yi-Jen Hung,§ Shi-Wen Kuo,t Ko-Lin 


Kuo, || Chung-Ze Wu,§ Jer-Chuan Lit 


From the *Department of Internal Medicine, Cardinal Tien Hospital, College of MEdicine, Fu Jen Catholic University, Xindian, Taiwan, ROC, 
tDivision of Endocrinology and Metabolism, Department of Internal Medicine, Buddhist Tzu Chi General Hospital, Taipei Branch, College of 
Medicine, Tzu Chi University, Taiwan, ROC, Division of Endocrinology and Metabolism, Department of Internal Medicine, Buddhist Tzu Chi 
General Hospital, College of Medicine, Tzu Chi University, Hualien, Taiwan, ROC, SDivision of Endocrinology and Metabolism, Department 
of Internal Medicine, Tri-Service General Hospital, Taipei, Taiwan, ROC and the ||Division of Nephrology, Buddhist Tzu Chi General Hospital, 
Taipei Branch, Taiwan, ROC. 


Correspondence and reprint requests: Jer-Chuan Li MD - Division of Endocrinology and Metabolism ٠ Buddhist Tzu Chi General Hospital - No 
707 ٠ Sec 3 - Jhongyang Road > Hualien 97002 - Taiwan - ROC - T: +886 38 561825 - F: +886 38 577161 lijc.lijc@msa.hinet.net - Accepted for 
publication April 2007 


Ann Saudi Med 2007; 27(5): 339-346 


BACKGROUND: Surprisingly, it is estimated that about half of type 2 diabetics remain undetected. The possible 
causes may be partly attributable to people with normal fasting plasma glucose (FPG) but abnormal postprandial 
hyperglycemia. We attempted to develop an effective predictive model by using the metabolic syndrome (MeS) 
components as parameters to identify such persons. 

SUBJECTS AND METHODS: All participants received a standard 75-g oral glucose tolerance test, which showed 
that 106 had normal glucose tolerance, 61 had impaired glucose tolerance, and 6 had diabetes-on-isolated 


'postchallenge hyperglycemia. We tested five models, which included various MeS components. Model 0: FPG; 


Model 1 (clinical history model): family history (FH), FPG, age and sex; Model 2 (MeS model): Model 1 plus 
triglycerides, high-density lipoprotein cholesterol, body mass index, systolic blood pressure and diastolic blood 
pressure; Model 3: Model 2 plus fasting plasma insulin (FPI); Model 4: Model 3 plus homeostasis model assess- 
ment of insulin resistance. A receiver-operating characteristic (ROC) curve was used to determine the predictive 
discrimination of these models. 

RESULTS: The area under the ROC curve of the Model 0 was significantly larger than the area under the diagonal 
reference line. All the other 4 models had a larger area under the ROC curve than Model 0. Considering the 
simplicity and lower cost of Model 2, it would be the best model to use. Nevertheless, Model 3 had the largest 
area under the ROC curve. 

CONCLUSION: We demonstrated that Model 2 and 3 have a significantly better predictive discrimination to 
identify persons with normal FPG at high risk for glucose intolerance. 





ype 2 diabetes mellitus (T2DM) is a serious In one study, it was estimated that up to 50% of persons 


chronic disease with disordered carbohydrate 
metabolism that places a heavy burden on 
health services and patients due to its morbidity and 
mortality. The prevalence T2DM is continuously grow- 
ing worldwide.” Remarkably, glucose intolerance (eg., 
impaired glucose intolerance [IGT] and diabetes) is fre- 


quently asymptomatic and the delay from disease onset 
to clinical diagnosis may exceed at least 4 to 7 years.’ 
Strikingly, tissue damage progresses before diagnosis. 
Therefore, early diagnosis and intervention are impor- 
. tant in reducing the burden of diabetic complications. 


Ann Saudi Med 27(5) September-October 2007 www.saudiannals.net 


with diabetes were undetected or newly diagnosed.* 
© One of the possible causes may be attributable to a 
normal fasting plasma glucose (FPG) but abnormal 
postprandial hyperglycemia, i.e IGT or diabetes-on- 
isolated postchallenge hyperglycemia (DM-on-IPH) 
may also be responsible." | 

Ihe prevalence of IGT in Taiwan established in 
1996 was 15.596, which was higher than the prevalence 
of diabetes (9.296).7 However, in Taiwan, about 40% 
of diabetics have not yet been diagnosed. Moreover, 


the mortality of T2DM is growing and was the fourth 
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leading cause of death in Taiwan in 2002" with about 
a 6.3-fold increase over a period of 30 years. Thus, we 
are encouraged to establish a simple and efficient pre- 
dictive model to reduce the incidence of T2DM by early 
prediction and intervention. 

The diagnostic criteria of diabetes was revised by 
the American Diabetes Association (ADA) in 1997. 
Ihe main modifications emphasized using only FPG 
to diagnose diabetes and lower the cutoff point to 7.0 
mmol/L. Furthermore, a new category of "impaired 
fasting glucose" (IFG) was introduced. Subsequently, 
the World Health Organization (WHO) criterion for 
the diagnosis of diabetes!" was also published. It re- 
tained the lower cutoff for FPG and, at the same time, 
suggested that the oral glucose tolerance test (OGTT) 
was still a useful method for diagnosing diabetes. 
However, after both criteria have been reported, many 
studies have found that the concordance between them 
was not so good.” Furthermore, according to ADA 
criteria, whether persons with normal FPG are truly 
non-diabetic is an emerging problem. It could be noted 
that people with either DM-on-IPH'! or diabetes-on- 
isolated fasting hyperglycemia are difficult to detect by 
the 1997 ADA criteria. To solve these problems, many 
authors have suggested different methods to increase 
the sensitivity to detect diabetes, such as the level of gly- 
cated hemoglobin” or a predictive risk score model.” 

Metabolic syndrome (MeS) is a cluster of metabolic 
factors, including central obesity, hypertension, dyslip- 
idemia, and glucose intolerance. People with MeS are 


found to have a high risk for cardiovascular disease and’ 


T2DM. The central pathophysiology of MeS is gener- 
ally agreed to be insulin resistance,” which is also cen- 
tral to T2DM.? The term" MeS" was coined by WHO 
in 1998 as an attempt at eraly detection of subjects at 
high risk for diabetes and cardiovascular diseases, 
Three years later, the National Cholesterol Education 
Program Adult Treatment Panel III (NCEP ATP III) 
had also provided another similar, but simple and clini- 
cally useful definition of MeS.” 

In this study, we were interested in and focused on 
persons with normal FPG who had either normal glu- 
cose tolerance (NGT), IGT, or DM-on-JPH. We con- 
ducted a binary logistic regression analysis to obtain a 
model to estimate the probability of having dysglycemia 
(i.e, IGT and DM-on-IPH in our study). The com- 
ponents of MeS were put into the proposed models. 
A receiver-operating characteristic (ROC) curve?! was 
used to determine the predictive discrimination power 
of these models with the hope of obtaining a simple and 
efficient predictive model that could be widely accept- 
able in clinical or health care settings to identify subjects 
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at high risk for glucose intolerance. 


SUBJECTS AND METHODS 

A total of 513 participants were enrolled and received 
the standard 75-g OGTT in Tri-Service General 
Hospital from 1998 to 2001. Subjects were either self- 
referred or referred by health professionals, seeking a 
screening for diabetes. They had no history of diabetes 
in the past. After excluding frank diabetes and IFG, only 
424 cases were suitable for further study. Among them, 
82 were classified as IGT (defined as 2-h PG during 
OGTT between 7.8 and 11.1 mmol/L and FPG < 6.1 
mmol/L), another 6 as DM-on-IPH (defined as FPG 
< 6.1 mmol/L and 2-h plasma glucose (2-h PG during 
OGTT > 11.1 mmol/L).? However, due to incomplete 
data on family history or other parameters, only 106 
subjects with NGT, 61 with IGT and 6 with DM-on- 
IPH were available for this study. None of the patients 
had significant medical or surgical history. Before the 
study, they were instructed by the doctors and dietitians 
not to receive any medication known to affect glucose 
or lipid metabolism and to stay on a stable diet for at 
least one week before the study. On the day of the visit, 
each subject had a complete routine work-up to rule out 
the presence of cardiovascular, respiratory, renal or en- 
docrine disorders. The study had been approved by the 
hospital ethics committee, and the purpose and the po- 
tential risks of the study were explained to the subjects 
before obtaining their written consent to participate. 

On the day of the test, a standard 75-g OGTT was 
carried out for 3 hours after a 12-h overnight fast. Blood 
samples were obtained for the determination of glucose 
and insulin concentrations at baseline (time 0 min) 
and 30-minute intervals for 3 hours. Other than the 
OGT T, homeostasis model assessment (HOMA) was 
also used to estimate the insulin sensitivity (HOMA- 
IR=fasting plasma insulin (uU/mL) x fasting plasma 
glucose (mmol/L)/22.5). HOMA is a mathematical 
model based on glucose and insulin interaction in dif- 
ferent organs, including the pancreas, liver, and periph- 
eral tissues.” The model determines insulin sensitivity 
or insulin resistance??? Application of HOMA has 
also been used in epidemiological studies??? 

Plasma was separated from blood within 1 hour 
and stored at —309C until analyzed. Plasma glucose 
was determined by the glucose oxidase method (YSI . 
203 glucose analyzer, Scientific Division, Yellow Spring 
Instrument Company, Inc, Yellow Spring, Ohio, USA). 
Insulin?? was measured by a commercial radio-immu- 
noassay kit (Coat-A-Count insulin kit, Diagnostic 
Products Corporation, Los Angeles, California, USA). 

Both triglycerides (TG) and total cholesterol (TC) 
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Table 1. Anthropometric and metabolic characteristics of study 
subjects. 





Demographic data ! NGT j  Dysglycemia | 
Number | Q6 J-— 67 

po EE o. a. 
Age (£442 0 Male" 

e E‏ ا 
E e M‏ 
p ro NE E a‏ 
LC CAMERE aaa MÀ‏ 
a I‏ 
س e ee‏ 
TE ME m‏ ^[ 
PEE EE T‏ 
Eiern SS‏ 
PE as‏ 


NGT, normal glucose tolerance group; BMI, bady mass index; SBP, systolic blood 
pressure; DBP, diastolic bload pressure; TC, total cholesterol; TG, triglycerides; HDL-C, 
high-density lipoprotein cholesterol; FPG, fasting plasma glucose; 2-h PG, 2-hour 
plasma glucose during after 75-g OGTT; HOMA-IR, homeostasis model assessment of 
insulin resistance. * versus NGT group, P< 0.05; Data are shown as meansSE, 


were measured using the dry, multilayer analytical slide 
method in the Fuji Dri-Chem 3000 analyzer (Fuji 
Photo Film Corporation, Minato-Ku, Tokyo, Japan). 
Serum high-density lipoprotein cholesterol (HDL-C) 
concentration was determined by an enzymatic choles- 
tero] assay method after dextran sulfate precipitation. 

Since there were only 6 subjects with DM-on-IPH 
and the purpose of our study was to predict glucose in- 
tolerance only, we combined both the IGT group and 
DM-on-IPH group into one as a “dysglycemia group’. 
Although there are a number of MeS definitions, the 
NCEP ATP III-defined MeS criteria has been wide- 
ly applied in clinical and epidemiological research. 
Therefore, we employed these criteria in our study. 
However, since we did not have data on waist circum- 
ference, we used BMI instead. 

Using binary logistic regression analysis we put all 
interesting factors into the model for model selection. 
Five models were proposed to identify normal and ab- 
normal glucose metabolism. Each model included the 
different components of the MeS. The five models were 
as follows: 


+ Model 0: FPG 
+ Model 1 (clinical model): family history, FPG, age 


and sex 
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+ Model 2 (the MeS model): all risk factors in Model 1 
plus TG, HDL-C, BMI, systolic blood pressure 
(SBP) and diastolic blood pressure (DBP) 

* Model 3 (insulin was added for evaluating the effect 
of insulin level on the model): all risk factors in 
Model 2 plus fasting plasma insulin (FPI) 

+ Model 4 (HOMA-IR was added): all risk factors in 
Model 3 plus HOMA-IR. 


For Model 0, the FPG was forced into the model. 
The 9596 confidence intervals were also calculated for 
the binary logistic regression analysis. Ihe Hosmer- 
Lemeshow test was used to assess the goodness of fit 
of these models. Calculations were performed using the 
SPSS (10.0) statistical package (SPSS Inc., Chicago, 
IL, USA). A P-value (two-sided) « 0.05 was considered 
to be significant. For each individual in every model, an 
estimated probability of an abnormal event (occurrence 
of dysglycemia) was also calculated. We then used the 
estimated probability to predict whether a subject was 
at high risk for dysglycemia (see the appendix). A plot 
of the ROC curve, which is a line diagram with the sen- 
sitivity plotted vertically with the false positive rate on 
the horizontal axis, and is determined by the trapezoi- 
dal rule, was used to choose the cutoff of values. The 
diagonal line represents results no better than chance. 
The ROC curve is a mathematical method used to as- 
sess the predictive discrimination of a test.?! 'The sta- 
tistical significance of differences in areas under ROC 
curves between any two models were estimated by like- 
lihood ratio testing. 


RESULTS 

Table 1 shows the demographic data of the study sub- 
jects. From the selection criteria, it is not surprising that 
all subjects had normal FPG. The dysglycemic group 
was older and had a higher BMI, SBP, TG, 2-h PG, FPI 
and HOMA-IR than the NGT group. All data were 
adjusted for age and BMI. 

Model 0 had only one risk factor (FPG) and was re- 
garded as the" baseline model”. The area under the ROC 
curve was significantly greater than the area under the 
curve of the diagonal reference line (Panel A, Figure 1), 
which means that the prediction rate could be improved 
significantly even with use of FPG alone. 

Table 2 presents the areas under the ROC curves, 
their Hosmer-Lemeshow goodness-of-fit statistics, 
and tests of the statistical significance of the differences 
between various models by the likelihood ratio test. 
When compared to Model 0, all of the other 4 models 
have a larger area under the ROC curve (better predic- 
tion rate). Moreover, by putting more variables into the 
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Table 2. Area under the receiver-operating characteristic (ROC) curve and their 
comparisons for models predicting dysglycemia. 


Models* and 
model 
comparisons 


‘Models 








rt ttre)‏ ووو مي جوع وعد هعمد موجمج ووس يه ورب دروو 


nstoktvvav=ttétrvveannwannsusanserunavend 


vaveaavaversnnnetuveannnsananaanevavasev# 


موي موجهو ممع ممععع همه وعم ممد وه وم ودار م4 4دوه اه 


4 









Area under the Pvalue P values for model 
ROC curve (Hosmer- comparisons (likelihood 
(95% Cl),% Lemeshow)** ratio tests)*** 

64.8 (56.1-73.8) ` 0.001 

67.3 (59-75.6) 0.303 

74.8 (67.3-82.3) 0.045 

76.8 (69.5-84.1) 0.658 

76.6 (69.3-83.8) 0.767 


Comparisons between models 
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*Model 0: FPG; Model 1 (clinical data): family history, FPG, age and sex; Model 2 (the MeS model): all risk factors 
in Model 1 plus TG, HDL-C, BMI, SBP and DBP; Model 3 (insulin was added for evaluating the effect of insulin level 
on the model): ali risk factors in Model 2 plus FPI; Model 4 (HOMA-IR was added): all risk factors in Model 3, plus 


HOMA-IR. 


**P values calculated by using the Hosmer-Lemeshow goodness-of-fit test. 
*** P values for test of difference in areas under two ROC curves; calculated by the likelihood ratio test. 
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model, a larger area under the ROC curve could be 
obtained. In other words, we improved the prediction 
rate of the models. However, no significant difference 
was noted between Model 3 and Model 4, implying that 
adding the parameter HOMA-IR into Model 3 does 
not further increase the area under ROC curve. 

The different ROC curves are shown in Figure 1 
panel B. The arrow indicates the arbitrarily selected risk 
score cutoff (0.39) of Model 3, which has a sensitivity 
and specificity of 70.1% and 73.6%, respectively, with 
the area under ROC curve of 76.896 (9596 CI, 69.5- 
84.196). 


* 


DISCUSSION 


This is the first study to examine the performance of 
a simple multivariable risk score model using routinely 
collected data related to MeS as a screening tool for 
undetected glucose intolerance in Taiwanese persons. 
Persons with normal FPG may be considered “non-dia- 
betic. However, several studies have reported that up 
to half of diabetics are undiagnosed.?7?96 Compared to 
diabetes, IGT is even more difficult to diagnose since 
OGTT is not routinely done,” Although IGT is gener- 
ally recognized as a“pre-diabetic” state, it still carries an 
increased risk for developing cardiovascular complica- 
tions similar to diabetes.***° Therefore, in practice, to 
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identify individuals with dysglycemia it is important for 
clinicians so that preventive interventions can be given 
early. 

OGT T is costly, time consuming, inconvenient and 
rarely used in an ordinary clinical setting, but it can iden- 
tify a subject with normal FPG who may have glucose 
intolerance (e.g. IGT and DM-on-IPH). Therefore, 
there is a need to develop a widely accepted method for 
identifying subjects at high risk for glucose intolerance 
so that early intervention with lifestyle and/or pharma- 
cologic management can be implemented to prevent or 
delay diabetes. 

In our study, we proposed five models with multiple 
variables related to the components of the MeS, with 
Model 0, the baseline model, including FPG only. All 
five models (Figure 1, panel B), including Model 0, 
were statistically significant (P«0.05) meaning that all 
models for prediction would improve diagnostic per- 
formance. We did not use WC in our study because 
we did not measure it.at that time. Although waist cir- 
cumference is suggested by NCEP ATP III as a tool 
to define adiposity, its superiority can be questioned.” 
First, Ford et al“ showed that the correlation coefficient 
between WC and BMI is high, up to 0.88 in differ- 
ent sex, age or ethnic groups. Secondly, measurement 
of height and weight is more easily done in a routine 
clinical setting and is more accurate than measurement 
of WC. Indeed, there were many different methods to 
measure WC, each of which would yield various abso- 
lute values.” Thirdly, one study using the measurement 
of insulin-mediated glucose disposal has demonstrated 
a similar relationship between insulin resistance and 
adiposity, regardless of whether assessed by BMI or 
WC.“ Finally, both BMI and WC have been shown to 
be closely related to the cardiovascular risk factors in 
Taiwanese persons.” For these reasons, we could justify 
the use of BMI instead of WC in our study and we be- 
lieve that the findings are not substantially altered. 

From the ROC curve of Model 1, the optimum cut- 
off point we arbitrarily selected was 5.43 mmol/L for 
FPG, which is less than the ADA criteria (5.6 mmol/ 
L). This yields a sensitivity and specificity of 55.2% 
and 81.196, respectively. Interestingly, the predictive 
discrimination of all of the other multivariable models 
outperforms Model 0. That is, each of the areas under 
ROC curves of Model 1 to 4 was greater than the area 
under the ROC curve of Model 0. The most significant 
increment in the area was noted between Model 1 and 
Model 2 (67.3% to 74.8%). This implies that adding 
components of MeS into the model will significantly 
increase the predictive discrimination power. 

HOMA-IR is an important quantitative method for 
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Figure 1A. Receiver operating characteristic curve of Model 0 (see methods for a description of the model). The 
optimum cutoff (5.43 mmol/L) is shown with an arrow (sensitivity: 55.296, specificity: 81.196; area: 67.396). 
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Figure 1B. Receiver operating characteristic curves of the five models, Models 0-4 (see METHODS for a 
description of the models}. The arrow indicates the arbitrarily selected risk score cutoff (0.39) of Model 3 
(sensitivity, 70.1%; specificity, 73.6%; area, 76.8%). 
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the measurement of insulin resistance.” In our study, no 
significant change in the area under the ROC curve was 
noted after adding the parameter of HOMA-IR into 
Model 4. This is not surprising because the HOMA-IR 
is derived from a simple equation multiplying FPI and 
FPG. Since Model 3 has both of FPI and FPG, Model 
4 with HOMA-IR should not be significantly different 
from Model 3. 

Although putting the FPI level into Model 3 will 
further increase the area under the ROC curve up to 
76.896, it should be noted that FPI is not routinely 
measured in a routine health check-up. Additionally, 
the cost is also too high. Thus, considering that there 
is no significant difference between Model 2 and Model 
3 in performance and the simplicity of Model 2, Model 
2 seems to be the most appropriate predictive model to 
be used in the current clinical and health care settings. 
Nevertheless, it should be noted that Model 3 has the 
largest area under the ROC curve, The cutoff will vary 
depending on workload and attitudes to false positives 
and false negatives. In Model 3, a cutoff of the risk score 
of 0.39 is suggested, which gives a sensitivity and speci- 
ficity of 70.196 and 73.696, respectively, with the area 
under the ROC curve of 76.8% (95% CI, 69.5-84.196). 

Although many other screening tools for undiag- 
nosed diabetes have also been developed in earlier stud- 
ies, our study specifically attempts to focus on those 
persons with normal FPG and evaluates their chance 
of developing glucose intolerance (dysglycemia). The 
Herman et al? study was the first one that tried to pro- 
spectively identify individuals at increased risk for dia- 
betes by using a simple questionnaire. They proposed 
a classification tree incorporating age, sex, history of 
delivery of a macrosomic infant, obesity, sedentary life- 
style, and family history of diabetes. In their study, the 
sensitivity was 79% and the specificity was 65%, which 
were somewhat better than our model. This might be 
due to some of the risk factors used in their tree model 
being not included in our models. In this study, our 
main purpose was to develop a simple multivariable 
model consisting of readily available clinical measure- 
ments, especially related to the MeS, most of which are 
routinely obtained anyway. Therefore, we did not put 
parameters such as macrosomic infant and sedentary 
lifestyle into our models because they are not routinely 
collected in the clinical setting. Also, in their study, they 
tried to identify diabetes, which represents more severe 
abnormal glucose tolerance than IGT in our study. 
When a larger range of the risk factors {in this case, 
blood glucose) are put into the model, the sensitivity 
and specificity are more accurate and the area under 
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ROC curve larger. 

Griffin et al? developed the Cambridge risk score, 
another means of determining risk of diabetes. Other 
than common risk factors (age, gender, BMI), they con- 
sidered a history of smoking, and steroid and antihy- 
pertensive medication use as risk factors. This model 
yielded an area under ROC curve of 8096. In another 
study done by Park et aP? with the same model, the area 
under the ROC curve was 65.796. However, steroid 
use is not a common condition in Taiwan and, again, 
this history is not available in a routine health check- 
up. Therefore, we did not put this risk factor into our 
model. Although the area under the ROC curve in our. 
Model 2 (74.896) did not have as good a performance as 
in the Grifins study,” it is better than the Park study. 

Of all the literature reviewed, Stern's model? was 
most similar to ours. In their study, the full model bad 
the same risk factors as our model except for TC, low- 
density lipoprotein cholesterol (LDL-C), 2-h PG and 
sibling history. Their prediction model had an area 
under the ROC curve of around 8596, which is higher 
than that of our model. The area under the ROC curve 
in other similar studies using different models ranged 
from 67% to 8096335152 In the above comparisons, our 
model has also a relatively better performance in sensi- 
tivity and specificity. Since most general practical clin- 
ics have been computerized, it would be convenient to 
identify persons with a positive score on Model 2 or 3 
with the assistance of a personal computer. 

Our study has some limitations. We have to stress 
that the case cohort in our study was not selected in- 
dependently and randomly and the population size 
was also relatively small. Therefore, further random- 
ized and prospective larger-scale studies are needed to 
validate our predictive model. Nevertheless, to the best 
of our knowledge, our study is the first one to suggest 
that using an MeS-related multivariable model could 
predict subjects with glucose intolerance, including 
IGT. We hope our study can stimulate the initiation of 
a larger population-based study. 

In conclusion, we have demonstrated that the pre- 
dictive performance ‘of Model 2 and 3 using the com- 
ponents of the MeS, which are routinely available data, 
and FPI is significantly better than FPG and/or fam- 
ily history alone. Without much effort, subjects with 
normal FPG at high risk for glucose intolerance could 
be identified early in the clinical setting, and then fol- 
lowed by the 75-g OGT'T for further diagnosis. We 
hope that our predictive model can be validated by a 
large-scale longitudinal cohort study in the future and 
accepted widely by general practitioners. 
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Appendix: 


The following are parameter estimates for the 


Model 3 in this study: 


p-l/(l-e*), where X=-7.094+0.132(FPG)+0.24 
2(sex)—0.091(FH)+0.039(age)+0.07(BMI)+0.014 
(SBP)--0.001(DBP)+0.474(TG)-0.116(HDL-C)+ 
0.008(FPI). In this equation, p, the probability of 
developing diabetes; FPG, fasting plasma glucose 


REFERENCES 


1. Wild S, Roglic 6, Green A, Sicree R, King H. 
Global Prevalence of diabetes: Estimates for the 
year 2000 and projections for 2030 Diabetes Care 
2004;27:1047-53. 

2. Zimmet P, Alberti KG, Shaw J. Global and so- 
cietal implications of the diabetes epidemic. Na- 
ture 2001,414:782-7. 

3. Harris MI, Klein R, Wellborn TA, Knuiman MW. 
Onset of NIDDM occurs at least 4-7 years before 
clinical diagnosis. Diabetes Care 1992;15:815-9. 
4. Haffner SM, Stern MP, Hazuda HP, Mitchell BD, 
Patterson JK, Cardiovascular risk factors in con- 
firmed prediabetic individuals. Does the clock for 
coronary heart dísease start ticking before the 
onset of clinica! diabetes? JAMA 1990;263:2893- 
8. 

5. UK Prospective Diabetes Study Group. UK pro- 
spective diabetes study 6. Complications in newly 
diagnosed type 2 diabetic patients and their as- 
sociation with different clinical and biochemical 
risk factors. Diabetes Res Clin Pract 1990;13:1-11. 
6. The DECODE Study Group. Glucose tolerance 
and mortality: comparison of WHO and American 
Diabetes Association diagnostic criteria. Lancet 
1999:354:617-21. 

7. DECODE Study Group. Glucose tolerance and 
cardiovascular mortality; comparison of fasting 
and 2-hour diagnostic criteria. Arch Intern Med 
2001;161:397-405. i 

8. Charles MA, Balkau B. Revision of diag- 
nostic criteria for diabetes (Letter). Lancet 
1996;348:1657-8. 

9. Stolk RP, Pols HA, Lamberts SW, de Jong PT, 
Hofman A, Grobbee DE. Diabetes mellitus, im- 
paired glucose tolerance and hyperinsulinemia 
in an elderly population:the Rotterdam study. Am 
J Epidemiol 1997;145:24-32. 

10, Mooy JM, Grootenhuis PA, de Vries H, Valken- 
burg HÀ, Bouter LM, Heine RJ. Prevalence and 
determinants of glucose intolerance in a Cauca- 
sian population: the Hoorn Study. Diabetes Care 
1995;18:1270-3. 

11. Balkau B, Eschwége E. The diagnosis and 
classification of diabetes and impaired glucose 
regulation:in Pickup JC and Williams G (ed.). 
Textbook of Diabetes. 3rd edition. London: Black- 
well, 2002;2.1-2.13. 

12. Chang CJ, Lu FH, Yang YC, Wu JS, Wu TJ, Chen 
MS, et al. Epidemiology study of type 2 diabetes 
in Taiwan, Diabetes Res Clin Pract 2000;50(Suppl 
2]: 849-59. 

13. Tai TY. Current status of diabetes in Taiwan. 
Diabetes Res Clin Pract 2000;50(Suppl 2):81-2. 
14. Taiwan Area Main Causes of Death (2002). 
Table 1- main causes of death in Taiwan, Depart- 
ment of Health, Taiwan, R.0.C. [cited 29 Aug 2005]. 
Available from http://www.doh.gov.tw/ufile/Doc/ 
$02/9101-eng.xls 

15, Lin RS, Lee WC. Trends in mortality from dia- 
betes mellitus in Taiwan, 1960-1988. Diabetologia 
1992;35:973-9, 


Ann Saudi Med 2H5} September-October 2007 


original article 


in mmol/L; sex=1 if female, 0 if male; FH=0 if no 


parents have diabetes, 1 if one of the parents has 


diabetes; age is in years; BMI, body mass index in 


pmol/L. 


16. The Expert Committee on the Diagnosis and 
Classification of Diabetes Mellitus. Report on 
the expert committée on the diagnosis and clas- 
sification of diabetes mellitus. Diabetes Care 
1997;20:1 183-87. 

17. Alberti KGGM, Zimmet PA for the WHO Con- 
sultation. Definition, diagnosis and classification 
of diabetes mellitus. Provisional report of a WHO 
Consultation. Diabet Med 1998;15:539-53. 

18. de Vegt F, Dekker JM, Stehouwer CD, Nijpels 
G, Bouter LM, Heine RJ. The 1997 American Dia- 
betes Association criteria versus the 1985 World 
Health Organization criteria for the diagnosis of 
abnormal glucose tolerance. Poor agreement in 
the Hoorn study. Diabetes Care 1998;21:1686-90. 
19. Gimeno SG, Ferreira SR, Franco LJ, lunes M. 
Comparison of glucose tolerance categories ac- 
cording to World Health Organization and Ameri- 
can Diabetes Association diagnostic criteria in a 
population-based study in Brazil. The Japanese- 
Brazilian Diabetes Study Group. Diabetes Care 
1998;21:1889-92. 

20. Gomez-Perez FJ, Aguilar-Salinas CA, Lopez- 
Alvarenga JC, Perez-Jaurequi J, Guillen-Pineda 
LE, Rull JA. Lack of agreement between the 
World Health Organization catergory of impaired 
glucose tolerance and the American Diabetes 
Association category of impaired fasting glu- 
cose. Diabetes Care 1998:21:1886-8. 

21. Richard JL, Vannereau D, Parer-Richard C. 
Impact of new ADA diagnostic criteria for dia- 
betes on an obese papulation: Comparison with 
OGTT-based WHO criteria. Preliminary results. 
Diabetes Metab 1998;24:365-7. 

22. Wahl PW, Savage PJ, Psaty BM, Orchard TJ, 
Robbins JA, Tracy RP. Diabetes in older adults: 
comparison of 1997 American Diabetes Associa- 
tion classification of diabetes mellitus with 1985 
WHO classification. Lancet 1998;352:1012-5. 

23. Lindahl B, Weinehall L, Asplund K, Hallmans 
G. Screening for impaired glucose toterance. 
Results form a population-based study in 21,057 
individuals. Diabetes Care 1999;22:1988-92. 

24. Harris MI. Undiagnosed NIDDM: clinical and 
public health issues. Diabetes Care 1993;16:642- 
53. 

25. Stern MP, Williams K, Haffner SM. Identifica- 
tion of persons at high risk for type 2 diabetes 
mellitus: Do we need the oral glucose tolerance 
test? Ann Intern Med 2002;136:575-81. 

26. Zimmet PZ, Collins VR, Dowse GK, Knight LT. 
Hyperinsulinaemia in youth is a predictor of type 
2 (non-insulin-dependent) diabetes mellitus. Dia- 
betologia 1992;35:534-41. 


27. Haffner SM, Valdez RA, Hazuda HP, Mitchell 


BD, Morales PA, Stern MP. Prospective analysis 
of the insulin-resistance syndrome (syndrome X). 
Diabetes 1992741:715-22. 

28. Stern MP. Glycemia and cardiovascular risk. 
Diabetes Care 1997;20:1501-2. 

29. Reaven GM. Role of insulin resistance in hu- 


www.saudiannals.net 


kg/m?; SBP, systolic blood pressure in mm Hg; DBP, 
diastolic blood pressure in mm Hg; TG, triglycerides 
in mmol/L; HDL-C, high-density lipoprotein cho- 
lesterol in mmol/L; FPI, fasting plasma insulin in 


man disease. Diabetes Care 1988;37:1595-607. 
30. Expert Panel on Detection, Evaluation, and 
Treatment of High Blood Cholesterol in Adults: 
Executive Summary of The Third Report of The 
National Cholesterol Education Program {NCEP} 
Expert Panel on Detection, Evaluation, and Treat- 
ment of High Blood Cholesterol in Adults (Adult 
Treatment Panel lil). JAMA 2001;285:2486-97. 

31. Hanley JA, McNeil BJ. A method of compar- 
ing the areas under receiver operating charac- 
teristic curves derived from the same cases. 
Radiology 1983;148:839-43 

32. Matthews DR, Hosker JP Rudenski AS, 
Naylor BA, Treacher DF, Turner RC. Homeosta- 
sis model assessment insulin resistance and 
beta-cell function from fasting plasma glucose 
and insulin concentrations in man. Diabetologia 
1985;28:41 2-9. 

33. Emoto M, Nishizawa Y, Maekawa K. Homeo- 
stasis model assessment as a clinical index of in- 
sulin resistance in type 2 diabetes patients treated 
with sulfonylureas, Diabetes Care 1999,22:818-22. 
34. Matsuda M, DeFronzo RA. Insulin sensitiv- 
ity indices obtained from oral glucose tolerance 
testing comparison with the euglycemic insulin 
clamp. Diabetes Care 1999;22:1462-70. 

35. Shen SW, Reaven GM, Farquhar JW. Compar- 
ison of impedance to insulin-mediated glucose 
uptake in normal subjects and in subjects with 
latent diabetes. J Clin Invest 1970;49:2151-60 

36. King H, Rewer M. Global estimates for preva- 
lence of diabetes mellitus and impaired glucose 
tolerance in adults. Diabetes Care 1993;16:157- 
71. 

37. Abate N. Insulin resistance and obesity: the 
role of fat distribution pattern. Diabetes Care 
1996;19:292-4. 

38. Ceriello A. Impaired glucose tolerance and 
cardiovascular disease: the possible role of post- 
prandial hyperglycemia. Am Heart J 2004;147:803- 
7. 


39. Baron AD. impaired glucose tolerance as a 
disease. Am J Cardiol 2001;88(6A):16H-19H. 

40. Singleton JR, Smith AG, Russell JW, Feldman 
EL. Microvascular complications of impaired glu- 
cose tolerance. Diabetes 2003,52:2867-73. 

41. Pan X, Li G, Hu Y, Wang J, Yang W, An Z et 
al. Effects of diet and exercise in preventing NI- 
DDM in people with impaired glucose tolerance: 
the Da Qing IGT Diabetes Study. Diabetes Care 
1997;20:537-44. 

42. Tuomilehto J, Lindstrom J, Eriksson J, Valle T, 
Hamalainen H, llanne-Parikka P et al. Prevention 
of type 2 diabetes mellitus by changes in lifestyle 
among subjects with impaired glucase tolerance. 
N Engl J Med 2001;344:1343-50, 

43. Knowler WC, Barrett-Connor E, Fowler SE, 
Hamman RF, Lachin JM, Walker EA et al. Re- 
duction in the incidence of type 2 diabetes with 
lifestyle intervention or metformin. N Engl J Med 
2002;346:393-403. 


345 


346 


original article 


44. Ford ES, Mokdad AH, Giles WH. Trends in 
waist circumference among U.S. adults. Obes 
Res 2003;11:1223-31. 

45. Wang J, Thornton JC, Bari S, Wiliamsoan B, 
Gallagher D, Heymsfield SB, et al. Comparisons 
of waist circumferences measured at 4 sites. Am 
J Clin Nutr 2003;77:379-84. 

46. Ferrannini E, Natali A, Bell P, Cavallo-Perin 
م‎ Lalic N, Mingrone G. Insulin Resistance and 
Hypersecretion in Obesity:the European Group 
for the Study of Insulin Resistance (EGIR). J Clin 
Invest 1997;100:1 166-73. 

47. Huang KC, Lin WY, Lee LT, Chen CY, Lo H, Hsia 





HH et al. Four anthropometric indices and cardio- 
vascular risk factors in Taiwan. Int J Obes Relat 


" Metab Disord 2002;26:1060-8, 


48, Herman WH, Smith PJ, Thompson TJ, Engel- 
gau MM, Aubert RE. A new and simple question- 
naire to identify people at increased risk for undi- 
agnosed diabetes. Diabetes Care 1995;18:382-7. 
49. Griffin SJ, Little PS, Hales CN, Kinmonth AL, 
Wareham NJ. Diabetes risk score: towards ear- 
lier detection of type 2 diabetes in general prac- 
tice. Diabetes Metab Res Rev 2000;16:164-71. 

50. Park PJ, Griffin SJ, Sargeant L, Wareham 
NJ. The performance of a risk score in predict- 


PREDICTING GLUCOSE INTOLERANCE 


ing undiagnosed hyperglycemia. Diabetes Care 
2002;25:984-8. 

51. Baan CA, Ruige JB, Stolk RP, Witteman JC, 
Dekker JM, Heine RJ, Feskens EJ. Performance 
of a predicitive model to undiagnosed diabetes in 
a health care setting. Diabetes Care 1999;22:213- 
9. 

52. Spijkerman AMW, Yuyun MF, Griffin SJ, Dekker 
JM, Nijpels G, Wareham NJ. The Performance of 
a risk score as a screening test for undiagnosed 
hyperglycemia in ethnic minority groups: Data 
from the 1999 health survey for England. Diabetes 
Care 2004;27:123-8. 


Ann Saudi Med 27(5)  September-October 2007 www. Kfshrc.edu.sa/annals 


original article 


The utility of fasting plasma glucose in 
predicting glycosylated hemoglobin in type 2 
diabetes . 

Jawad Ahmed Al-Lawati,* Alya Murtadah Al-Lawatit 


From the *Ministry of Health, Noncommunicable Diseases and the tLaboratory Department, Al-Nahda Hospital, Muscat, Oman 


Correspondence and reprint requests: Dr. Jawad Ahmed Al-Lawati MD, MPH - Noncommunicable Diseases - Ministry of Health - P.O. Box 393 
: Muscat 134 - Oman - T: +968 24696187 - F: +968 24695480 - jallawatG yahoo.com - Accepted for publication March 2007 


Ann Saudi Med 2007; 27(5): 347-351 


BACKGROUND: Access to glycosylated hemoglobin (HbA1c) assays in clinical practice remains limited. We 
investigated the relationship of fasting plasma glucose and HbA1c to determine optimal glucose levels for pre- 
dicting HbA1c. 

PATIENTS AND METHODS: We retrospectively analyzed data on 2888 patients with type 2 diabetes mellitus 
aged 720 years using a linear regression of HbA1c. against fasting plasma glucose. A receiver-operating charac- 
teristic analysis was used to determine optimal cut-points for fasting glucose in relation to HbATc, area under 
the curve, sensitivity and specificity, and 9596 confidence intervals (CI) for each cut-point. 

RESULTS: The mean (standard deviation) for the age of patients was 52+11.6 years. The average HbA1c was 
8.92.4696 and mean fasting plasma glucose was 10.13.62 mmol/L. The prevalence of HbATc 27.095 and 
76.596 was 76% and 82%, respectively. Overall, fasting plasma glucose and HbAtc were linearly correlated 
(r=0.62, P=0.001). A fasting plasma glucose of >9.0 mmol/L predicted HbAic 27.096 with an area under the 
curve = 0.807 (95% CI, 0. 0.794 to 0.821), while fasting plasma glucose >8.2 mmol/L predicted HbA1c 26.596, 
with an area under the curve = 0.805 (95% Cl, 0.791 to 0.818). The sensitivity of both cut-points was 64.5% and 
70.7%, the specificity was 82.7% and 76.4%, the positive likelihood ratio was 3.73 and 2.99, and the positive 
predictive value was 92.2% and 93.2%, respectively. | 
CONCLUSION: When HbA1c determination is not available, fasting plasma glucose levels may be used to 
identify patients with uncontrolled type 2 diabetes and initiate timely intensification of therapy to avoid long- 
term complications of diabetes. 


Ne‏ ع Pere‏ ای cR ARS‏ عه لخن" 


Trial (DCCT) and the United Kingdom 

Prospective Diabetes Study (UKPDS)? have 
demonstrated unequivocally that tight control of blood 
glucose can significantly reduce progression of com- 
plications in both type 1 and type 2 diabetes mellitus. 
Glycosylated hemoglobin (HbAlc) has been used 
as a "gold standard" for mean glycemia and as a mea- 
sure of risk for the development of diabetes-related 


B oth the Diabetes Control and Complications 


complications?" The American Diabetes Association 
(ADA) suggested HbA Ic levels less than 7% as a goal 
for optimal glycemic control? while the American 
Association of Clinical Endocrinology (AACE) and 
the International Diabetes Federation (IDF) set a lower 
target (6.5% or less). 

The ADA recommends that HbA 1c be tested 2 to 4 


times annually, based on the patients glycemic control. 
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However, several barriers to HbA1c testing have been 
identified at the primary and managed care level,*? in- 
cluding physicians’ and patients’ awareness and the rela- 
tive cost of the test. In this study we aimed to determine 
the relationship of fasting plasma glucose (FPG) mea- 
surements obtained routinely in primary health care 
outpatient clinics to simultaneously measured HbA 1c 
levels. We also investigated optimal FPG levels which 
best predict HbA1c 27.0% or >6.5% to guide physi- 
cians in intensifying antidiabetic therapy. 


SUBJECTS AND METHODS 

We retrospectively analyzed the data of 2888 patients 
with type 2 diabetes mellitus, aged 20 years or older, at- 
tending mini-diabetes clinics at 21 of 24 primary health 
care centers, in the capital, Muscat (Oman). These 
centers cover a population of over 600 000 and nearly 
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8000 diabetic patients are on their National Diabetes 
Registers. About 1496 of patients had their HbA1c 
tested more than once during the study period, and 
were included in the analysis, giving the total number 
of 3359, Patients with missing data were excluded from 
the analysis. The study included patients attending over 
the period from July 2003 to June 2004. 

Venous blood samples were collected in tubes con- 
taining ethylenediaminetetraacetic acid (EDTA), la- 
beled and transferred in cold boxes filled with ice to a 
tertiary hospital laboratory. There, samples were stored 
at 2 to 8°C as recommended by the manufacturer 


for analysis on every Monday of the week. Samples | 


were analyzed using Roche/Hitachi 902 instruments 
(Boehringer Mannheim, Tokyo, Japan). According to 
the manufacturer, HbA 1c determination in this instru- 
ment is based on turbid metric inhibition immunoas- 
say for hemolyzed whole blood and uses the detergent 
tetradecyltrimetylammonium bromide (TTAB) as the 
hemolysing reagent to eliminate interference from leu- 
kocytes. All hemoglobin variants that are glycated at the 
N-terminal of the B-chain and have antibody recogniz- 
able regions identical to that of HbA Ic are determined 
by the assay. Reagents and calibration kits were sup- 
plied by the same manufacturer. Prior to analysis of ev- 
ery batch, the instrument was checked for calibration. 
Plasma-calibrated fasting blood glucose was deter- 
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mined in primary health centers using One Touch II 
(Johnson & Johnson) glucose meters. On every request 
for analysis of HbA1c, primary care physicians were re- 
quired to state the fasting capillary blood glucose level 
that was determined on the same day of venous blood 
collection for HbA 1c. 

A linear regression analysis was performed to study 
the relationship between FPG and HbAIc using Stata 
(version 9.1, Stata Corporation, TX, USA). Receiver- 
operating cbaracteristic (ROC) curves were gener- 
ated to determine optimal FPG cut-points predicting 
HbA1c 27.096 and >6.5%, using MedCalc (version9), 
which also calculates the area under the curve (AUC), 
sensitivity, specificity, likelihood ratio and positive pre- 
dictive values with 9596 confidence intervals (CI). Ihe 
larger the AUC the more accurate the test; an associ- 
ated P-value «0.05 was considered statistically signifi- 
cant. Unlike predictive values, likelihood ratios are not 
affected by the prevalence of the attribute and can be 
used to summarize how many times a subject with a 
specified FPG cut-point is more (or less) likely to have 
HbA1c 27.096 (or >6.5%) than a subject without that 
FPG value. For any test, likelihood ratios above 1 in- 
crease the probability that the "disorder" is present (in 
this case HbAl1c 27.096 or >6.5%), and likelihood 
ratios «1 decrease the probability that the “disorder” 
is present." Permission to conduct the study was ob- 
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Figure 1. Relationship between fasting plasma glucose and HbA1c, among 3359 Omani patients with type 2 diabetes mellitus. 
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tained from the research and ethical committee within 
the Ministry of.Health. 


RESULTS 

The mean age (SD) of the 2888 patients was 52 (11.6) 
years. The average HbA1c was 8.996 (2.46%) (normal 
range, 4% to 6%) and the mean FPG was 10.1 (3.62) 
mmol/L. Over 7696 (9596 CL, 74.596 to 77.596) of pa- 
tients had HbAlc 2796 and nearly 82% (95% CI, 
80.6% to 83.3%) had HbA1c»6.596. Figure 1 shows 
that FPG was significantly correlated with HbAlc 
(r=0.62, P=0.001). An ROC curve analysis revealed 
that FPG was a significant predictor for HbA 1c >7.0% 
and »6.596, with a similar AUC: 0.807 (9596 CT, 0.794 
to 0.821) and 0.805 (95% CI, 0.791 to 0.818), respec- 
tively. An FPG >9.0 mmol/L was depicted as the best 
cut-point to predict HbA 1c levels 27.096 (Figure 2) and 
FPG >8.2 mmol/L (not shown) for HbAlc »6.596. 
Both cut-points had a sensitivity of 64.5% and 70.796, 
specificity of 82.7% and 76.4%, positive likelihood ra- 
tios of 3.73 and 2.99, and positive predictive values of 
92.296 and 93.296, respectively ( Table 1). 


DISCUSSION 

This study highlights the relation between FPG and 
glycated hemoglobin used to monitor long-term glyce- 
mic control among Omani patients with type 2 diabetes 
mellitus. Multi-center prospective studies have demon- 
strated that intensive treatment and improved control 


of diabetes can prevent or slow the development of its 


complications. The DCCT results suggest that a 10% 
decrease in HbA 1c (from 8.0% to 7.296) can result in 
up to a 4096 to 5096 reduction in microvascular compli- 
cations in individuals with type 1 diabetes.” Similarly, 
the United Kingdom Prospective Diabetes Study de- 
termined that an 11% reduction in HbA1c will lower 
the risks of microvascular complications by 2596 and 


` myocardial infarction by 16% in patients with type 2 


diabetes.” 

In many diabetes clinics in developing countries, 
HbA1c may not always be availablé for the clinician to 
permit therapy adjustment. For example, in two univer- 
sity teaching hospitals, only 40% and 50% of patients 
had HbA\1c registered on their medical records within 
the previous year.'^!* On the other hand, FPG is often 
routinely measured in diabetes clinics for all patients 


prior to consultation with the physician. Thus the util- ` 


ity of FPG would increase if the physician can use this 
value to predict the glycemic index of the patient with 
diabetes in an outpatient setting. Our study provides 
specific FPG cut-points that may be used tó guide 
clinical decisions to intensify antidiabetic therapy in the 
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absence of HbA1c or home glucose monitoring values. 
Neatly two-thirds (64.596) of our patients with FPG 
>9.0 mmol/L were correctly identified to have HbA1c 
27.096 while FPG »8.2 mmol/L identified nearly three- 
quarter (72%) of those with HbAIc » 6.596. 

Rohlfing et al, in their analysis of glucose profiles and 
HbA 1c of the DCCT, found that an FPG of 9.5 mmol/ 
L corresponded to an HbAIc of 7%, and 7.5 mmol/L 
corresponded to 696.5 El-Kebbi et al’® reported that an 
EPG >9.2 mmol/L best predicted HbAIc >8.0% in a 
population of African Americans, with a sensitivity of 
80% and specificity of 83%. When casual postpran- 
dial plasma glucose was used, a lower cut-point (8.3 
mmol/L) was reported to predict both HbA1c »6.596 
or 27.0%.” 

Although many studies have used statistical meth- 
ods to predict HbAlc from FPG, the validity of this 
approach in assessing glycemic control in patients with 
diabetes has been questioned. Bouma et al? showed 
in 1020 patients with type 2 diabetes that HbAIc is 
difficult to predict from FPG values: only 66% of the 
patients with HbAlc «7.096 were identified by FPG 
values «7.8 mmol/L. They concluded that predicting 
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Figure 2. Receiver-operating characteristic curve showing the performance of fasting 
plasma glucose in predicting glycosylated hemoglobin (HbA1c) in 3359 individuals with 


type 2 diabetes mellitus in Oman. The diagonal interrupted reference line (AUC=0.50) 
defines points where a test is no better than chance in identifying individuals with 


diabetes. 


349 


FASTING PLASMA GLUCOSE 


original article 


Table 1. Optimal cut-points predicting glycosylated hemoglobin (HbA1c) levels using fasting plasma glucose (FPG) with associated sensitivity, specificity, 
positive likelihood ratio, positive predictive value and area under the ROC curves. 


| Optimal FPG | Sensitivity (85% c) || Specificity (sc) || 4R || ppvem | auce@s%cn | 
HbAlo27095 ^, — »90mmol/ 84.5 (62.6 to 86.3) 82.7 (79.9 to 85.3) 373 92.2 0.807 (0.794 to 0.821) 
HbA1c > 6.5% >82mmoyl , 70.7 {69.0 to 72.4) 76.4 (72.8 to 79.7) 2.99 93.2 0.805 (0.791 to 0.818) 





ROC, receiver-operating characteristic; CI, confidence interval; «LR, positive likelihood ratio; PPV, positive predictive value; AUC, area under the curve: 


HbAJ1c changes from FPG changes is even more difh- 
cult. Similarly, Avignon et al,” demonstrated in 66 type 
2 diabetic patients that early post-lunch (2:00 pm) and 
extended post-lunch (5:00 pm) plasma glucose corre- 
lated significantly and independently with HbAIc, but 
that of pre-breakfast and pre-lunch plasma glucose did 
not. Nonetheless, the ADA states that “FPG is some- 
what better than post-prandial glucose in predicting 
HbA\Ic, especially in type 2 diabetes. Other studies 
have shown that, in such patients, fasting blood glu- 
cose determinations (at intervals of weeks to months) 
provide a better measure of long-term glycemia than in 
patients with type 1 diabetes.” 

In addition to the statistical methods used to esti- 
mate long-term glycemic control, standard methods 
such as self-monitoring of blood glucose, venous blood 
glucose and HbAIc remain the main stay of diabetes 
cate to achieve a specific level of glycemic control and 
to prevent hypoglycemia. Physicians ought to use stan- 
dard methods of investigation when providing diabetes 
care and encouraging patients to perform self-monitor- 
ing blood glucose measurements as needed. 

This study documents for the first time that the ma- 
jority of patients (7696) with type 2 diabetes in primary 
care in Oman exhibit poor glycemic control (HbA1c 
>7.0%) according to the ADA guidelines.’ The prev- 
alence of poor control increases to 82% if the AACE 
target is applied (HbA1c >6.5%). These results are 
consistent with two studies from Saudi Arabia and one 
from Lebanon where poor control was prevalent among 
73%, 77%, and 72% of patients with diabetes, respec- 
tively.44 In comparison, two National Health and 
Nutrition Examination Surveys, conducted between 
the periods 1988-1994 and 1999-2000 in the US, re- 
ported that 56% and 63% patients had poor glycemic 
control, respectively.” Higher rates of poor control were 
reported from other studies among African Americans 


(77%) and Finnish people (75%). This clearly high- ° 


lights the urgent need for intervention to improve dia- 
betes care in developing and developed countries. 


Our study has some limitations. First, adopting 
an FPG cut-point of >9.0 mmol/L as a predictor of 
HbAIc 27.0% would result in about 35.5% of individ- 
uals being “missed” as they will be considered to have 
good glycemic control when in fact they do not (false 
negative). Similarly, 17.3% of people may be at risk of 
hypoglycemia as they may be subjected to more intense 
anti-diabetic therapy when in fact having good glyce- 
mic control (false positive). Nonetheless, hypoglycemia 
tends to be uncommon and mild in patients with type 
2 diabetes, even in settings in which intensive diabe- 
tes therapy is guided by treatment algorithms based on 
glucose levels obtained during office visits." In addi- 
tion, in the presence of high levels of poor control (as is 
the case in many settings), hypoglycemia may not be a 
common complication. 

The above relation between FPG and HbA1c was 
derived without adjustment for other confounders like 
age, gender, body mass index, smoking status, type and 
duration of diabetes. Including such variables may re- 
sult in more accurate cut-points, yet it would have 
compromised the objective of this study, which was to 
increase the utility of FPG in clinical practice by mak- 
ing it simple. 

Finally, the accuracy of glucose measurement instru- 
ments used in primary care during the study period was 
not evaluated by simultaneous matched measurement 
of venous blood samples. However, several studies have 
demonstrated a high degree of accuracy of such instru- 
ments when compared with the laboratory reference 
over a broad range of glucose concentrations.” 

In conclusion, we have identified a cut-point for FPG 
that may be used as an indicator of glycemic control in - 
patients with type 2 diabetes when current HbAIc lev- 
els or home blood glucose monitoring records are not 
available. i 
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BACKGROUND: Previous studies suggest that infarct expansion may be responsible for increased mortality after 
stroke onset in patients with prolonged stress hyperglycemia. Therefore, we evaluated the influence of prolonged 
stress hyperglycemia on stroke mortality in patients with and without diabetes. 

PATIENTS AND METHODS: For 630 stroke patients admitted to the neurological intensive care department 
within 24 hours of stroke onset, we correlated mean blood glucose levels (MBGL) at admission and 72 hours 
after admission in diabetic and non-diabetic patients with final outcome. Blood glucose levels higher then 6.1 
mmol/L (121 mg/dL) were treated as hyperglycemia. 

RESULTS: Of 630 patients (mean age 71 + 6), 410 were non-diabetic (mortality, 25%) and 220 patients were dia- 
betic (mortality, 20%). All patients who died within 28 days of hospitalization had prolonged hyperglycemia (at 
admission and after 72 hours, despite insulin therapy). The unadjusted relative risk of in-hospital mortality within 
28 days for all stroke patients was 0.68 (9596 CI, 0.14-1.9) for non-diabetic patients and 0.39 (9596 CI, 0.27- 
1.56) for diabetic patients. The unadjusted relative risk of in-hospital mortality within 28 days in ischemic stroke 
in patients with MBGL > 6.1-8.0 mmol/L (121-144 mg/dL) at admission and after 72 hours was 1.83 (95% CI, 
0.41-5.5) for non-diabetic patients and 1.13 (95% CI, 0.78-4.5) for diabetic patients. Non-diabetic patients with 
hyperglycemia had a 1.7 times higher relative risk of in-hospital 28-day mortality than patients with diabetes. 
CONCLUSION: Prolonged stress hyperglycemia in ischemic stroke patients increases the risk of in-hospital 28- 
day mortality, especially in non-diabetic patients. 


developed countries. Therefore it is of great in- 
terest to evaluate all factors that could affect the 
acute phase of stroke and change 30-day mortality and 


S troke is leading cause of disability and death in 


functional outcome. One of these factors is prolonged 
stress hyperglycemia, which is still not exactly defined 
and possibly not well treated.'? | 
Hyperglycemia (blood glucose level »6.1mmol/L or 
121 mg/dL) is common in early phase of stroke, even in 
patients without a previous diagnosis of diabetes mel- 
litus. It has been found in two thirds of all stroke pa- 
tients and in almost half of ischemic stroke patients. 
À recent meta-analyses of prospective and case-control 
studies confirmed the importance of early stress hyper- 
glycemia as a predictor of stroke outcome, but debate 
continues as to whether the effect is independent of 
pre-existing diagnosis of diabetes or initial stroke sever- 
ity. It is still not clear what cut-off value of the mean 


blood glucose level (MBGL) should be considered safe 


in diabetic and non-diabetic patients? New and so- _ 


phisticated techniques such as MR spectroscopy, CT, 
PET and conventional MRI findings still have incon- 
clusive results. Therefore we evaluated data on stroke 
patients admitted to the Neurological Intensive Care 
Department to estimate the influence of prolonged 
stress hyperglycemia on short-term mortality in both 
diabetic and non-diabetic patients. 


PATIENTS AND METHODS 

We included the data of 630 stroke patients admitted 
to the Neurological Intensive Care Department within 
24 hours of stroke onset in the year 1999 (according 
to previous medical documentation). The standard- 
ized workup for stroke included: blood hematology and 
chemistry, blood cholesterol and glucose levels, electro- 
cardiography (ECG), chest X-ray, carotid and vertebral 
color Doppler flow imaging (CDFI) and transcranial 
Doppler (TCD), brain computed tomography (brain 
CT), angiography and spinal tap with cerebrospinal 
fluid (CSF) analyses in selected patients 
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The definition of stroke (according to WHO cri- 
teria) was "rapidly developed clinical signs of focal (or 
global) disturbance of cerebral function lasting more 
than 24 hours, unless interrupted by surgery or death, 
with no apparent cause other than a vascular origin’. By 
definition, patients with transient ischemic attacks were 
excluded. The criterion for stroke classified as ischemic 
stroke or intracerebral hemorrhage was verification of 
the clinical picture on a brain CT scan or spinal tap. 
Short-term 30-day case fatality was counted as the pro- 
portion of deaths in hospitalized stroke patients. Blood 
glucose levels at admission and during next 72 hours 
that were higher than 6.1 mmol/L (121 mg/dL) were 
treated as hyperglycemia. 

Data are presented as absolute numbers (expressed 
as mean + SD) and percentages. Statistical analysis was 
performed with StatSoft Inc for Windows. Proportions 
were used in most tables and figures. The unadjusted 
relative risk and 9596 confidence interval for mortality 
in all stroke patients and in ischemic and hemorrhagic 
stroke patients separately in hyperglycemic versus non- 
hyperglycemic patients, and hyperglycemic diabetic and 
non-diabetic patients was calculated. X? test was used to 
test differences in proportions. Statistically significant 
values were considered for P«0.05 and P«0.01. 


RESULTS 

There were 630 patients (mean age, 7315.6 years), 
including 267 men (mean age, 72+14.8 years) and 
363 women (75+16,3) admitted to the Neurological 
Intensive Care Department in the year 1999. Women 
were 5 years older, but there were no statistically sig- 
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nificant differences according to age in the patients with 
stress hyperglycemia. 

Crude 30-day short-term mortality was 26% (164 
patients), while 30-day short-term mortality in patients 
with stress hyperglycemia versus patients without stress 
hyperglycemia was 2596 in non-diabetic patients and 


2096 in diabetic patients. There were 101 non-diabetic . 


patients (16% of all patients) with stress hyperglycemia 
that died within 30 days of hospitalization versus 46 
patients with pre-existing diabetes who died within 
30 days (796 of all patients). There were more than 
double number of non-diabetic patients versus diabetic 
patients who died with verified stress hyperglycemia. 
Statistically significant sex differences were not found 
so we pooled the data. 

Ihere was no statistically significant difference in 
MBGL between non-diabetic patients and diabetic pa- 
tients who did not have stress hyperglycemia and who 
recovered after stroke. In the group of patients with 
stress hyperglycemia who died within 30 days of hospi- 
talization there were statistically significant differences 
in MBGL between the non-diabetic patients and the 
diabetic patients. The first group had a lower MBGL 
at admission and after 72 hours (P«0.05). Patients 
in both groups (diabetic and non-diabetic) varied in 
MBGL (6.1-36 mmol/L at admission, 6.1-24 mmol/L 
after 72 hours), but most of them (in both groups) had 
a MBGL between 6.1-8.0 mmol/L (121-144 mg/dL). 

The unadjusted relative risk of in-hospital mortal- 
ity within 30 days for all stroke patients was 0.68 (95% 
CI, 0.14-1.9) for non-diabetic patients and 0.39 (95% 
CI. 0.27-1.56) for diabetic patients (Figure 1). The un- 


@ Diabetic (all stroke patients) 
@ Non-diabetic (all stroke patients) 


© Diabetic (ischemic stroke patients 
with hyperglycemia} 

€^ Non-diabetic 
{ischemic stroke patients with hyper- 
glycemia} 





Figure 1. Unadjusted relative risk of in-hospital mortality within 30 days. 
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adjusted relative risk of in-hospital mortality within 30 
days in ischemic stroke patients with MBGL >6.1-8.0 
mmol/L (121-144 mg/dL) at admission and after 72 
hours was 1.83 (9596 CI, 0.41-5.5 ) for non-diabetic 
patients and 1.13 (9596 CI, 0.78-4.5) for diabetic pa- 
tients. Non-diabetic patients with hyperglycemia had a 
1.7 higher relative risk of in-hospital 30-day mortality 
than diabetic patients. 


DISCUSSION 

There are multiple mechanisms of the neuronal damage 
and blood-brain dysfunction in patients with prolonged 
stress hyperglycemia. Elevated blood glucose is common 
in the early phase of stroke and is probably mediated by 
the increased release of the “stress hormones" —cortisol 
and epinephrine. 

Relative insulin deficiency associated with increased 
lipolysis associated with hyperglycemia diminishes 
cerebrovascular reactivity. Even in nondiabetic patients 
stress hyperglycemia may be a marker of deficient glu- 
cose regulation in individuals with insulin resistance and 
developing diabetes mellitus.’ By provoking anaerobic 
metabolism, lactic acidosis, calcium overload, decreased 
mitochondrial function and free radical production, hy- 
perglycemia may be a cause of the direct membrane lipid 
peroxidation and cell lysis in the zone of the numbra and 
penumbra, leading to the direct death of neurons and 
dysfunction of the blood-brain barrier and promoting 
hemorrhagic infarct conversion. Also, insulin resistance 
is a very well known indirect risk factor for stroke onset 
due to increased thrombophilia, endothelial dysfunction 
and inflammation.® 

Progression of ischemic tissue damage is accompa- 
nied by increased glutamate secretion and decreased 
gamma-aminobutyric acid, mediating the spreading 
depression of neuronal activity? There is increased ac- 
tivity of neuronal endonucleases and activation of the 
enzymes of the arachidonic acid cycle-cyclooxigenase-2 
and 5-lypoxigenase in the first 24 hours. These enzymes 
are rate-limiting enzymes in arachidonic acid metabo- 
lism, leading to production of prostacyclin E2(PGE2) 
and cysteine-leukotrienes (cys-LTs), which are highly 
potent cerebral vasoconstrictors that lead to enhanced 
vascular permeability, which induces formation of va- 
sogenic edema.’ 

Recent MRI studies have confirmed the correlation 
of penumbral tissue loss and elevated blood glucose lev- 
els. Using a subcutaneous glucose sensor for 72 hours 
of glucose monitoring, there was strong evidence of a 
link between infarct expansion and hyperglycemia, 
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suggesting that hyperglycemia not only determines the 
initial infarct volume, but also the infarct volume en- 
largement. 

Previous clinical trials have shown that hyperglyce- 
mia at admission is correlated with a worsened clinical 
outcome. In non-diabetic patients stress hyperglycemia 
was associated. with a 3-fold risk for fatal stroke at 30 
days and a 1.4-fold risk for poor functional outcome as 
compared with normoglycemic patients.!* In several 
thrombolysis trials, hyperglycemia has been found to 
be associated with decreased odds for neurological im- 
provement and also with increased secondary hemor- 
rhagic events, which leads to speculation that hypergly- 
cemia might be partially responsible for the diminish- 
ing beneficial effect of rtPA and early reperfusion." 

In our study we have shown that there is an unad- 
justed relative risk of in-hospital mortality within 30 
days of 0.68 (95% CI, 0.14-1.9) in nondiabetic patients 
and of 0.39 (95% CI, 0.22 -1.56 ) in diabetic patients. 
Non-diabetic patients with hyperglycemia had a 1.7 
higher relative risk of in-hospital 28-day mortality 
than diabetic patients, which correlates with previous 
studies showing a relative risk about 2.0 times higher in 
non-diabetic patients than diabetic patients," 

All patients who died within 30 days (diabetic and 
non-diabetic) varied in MBGL (6.1-36 mmol/L at ad- 
mission, 6.1-24 mmol/L after 72 hours), but most of 
them (in both groups) had an MBGL between 6.1-8.0 
mmol/L (121-144 mg/dL), which confirms that it is 
not only important to reduce extremely high MBGL, 
but also ro regulate the moderate hyperglycemia (simi- 
lar to the results of the Glucose Insulin in Stroke Trial- 
GIST-UK).” 

The results of this study are limited because relative 
risk was not adjusted for other risk factors but despite 
that, a strong and consistent association between ad- 
mission and 72 hours prolonged hyperglycemia and in- 
creased 30-day stroke mortality, especially in non-dia- 
betic patients suggests that not only high but also mod- 
erate hyperglycemia is an important risk factor affecting 
stroke outcome. ^® Our results once again demonstrate 
the need for systematic clinical studies to encourage the 
restoration of normoglycemia in the acute phase of 
stroke, with or without applying thrombolysis and/or 
neuroprotectives in both non-diabetic and diabetic pa- 
tients." The European Stroke Initiative (EUSI) and 
American Stroke Association (ASA) would need to re- 
consider their guidelines (EUSI MBGL«10mmol/L, 
ASA <16.63 mmol/L), so as to reduce 30-day stroke 


mortality and improve functional outcome. 
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BACKGROUND: No prospective studies have evaluated the effects of correction of iron deficiency anemia on 
insulin resistance in non-diabetic premenopausal women. We investigated this relationship in 54 non-diabetic 
premenopausal women with iron deficiency anemia. 

SUBJECTS AND METHODS: All patients were treated with oral iron preparations. Insulin resistance was calcu- 
lated with the Homeostasis Model Assessment formula. All patients were dichotomized by the median for age 
and BMI to assess how the relationship between iron deficiency anemia and insulin resistance was affected by 
age and BMI. 

RESULTS: Although the fasting glucose levels did not change meaningfully, statistically significant decreases 
were found in fasting insulin levels following anemia treatment both in the younger age («40 years) (P=0.040) 
women and ín the low BMI («27 kg/m?) (P=0.022) subgroups but not in the older age (240 years) and the 
high BMI (227 kg/m?) subgroups. Post-treatment fasting insulin levels were positively correlated both with BMI 
(r-0.386, P=0.004) and post-treatment hemoglobin levels (r=0.285, P=0.036). Regression analysis revealed that 
the factors affecting post-treatment insulin levels were BMI (P=0.001) and post-treatment hemoglobin levels 
(P=0.030). . 

CONCLUSION: Our results show that following the correction of iron deficiency anemia, insulin levels and 
HOMA scores decrease in younger and lean non-diabetic premenopausal women. 


t is well known that complex interactions exist increases-in iron deficiency, and this increase is primar- 
among insulin, insulin resistance, iron and anemia. ily due to enhanced peripheral insulin responsiveness.” 
A mutual relationship has been identified between ® Interestingly, there are some reports indicating that 
insulin and iron metabolism. Insulin both stimulates — low iron status increases insulin sensitivity in lacto-ovo 


the synthesis of ferritin and causes a rapid and marked 
stimulation of iron uptake of cells by redistributing 


transferin receptors from the intracellular compartment 


of the cell membrane to the cell surface. Regulation of 
iron uptake by insulin occurs in parallel with its effects 
on glucose transport.? On the other hand, insulin ac- 
tion is also influenced by iron. Iron causes hyperinsu- 
linemia and insulin resistance by inhibition of insulin 
internalization and actions? In fact, the initial and 
most common abnormality seen in conditions with 
iron overload is hepatic insulin resistance.” In previous 
animal studies, it has been shown that glucose turnover 


vegetarians. In addition, phlebotomy is followed by de- 
creases in serum glucose as well as by improvements 
in both beta-cell secretion and peripheral insulin ac- 
tion.” l 

Insulin plays an important role in regulation of 
erythropoiesis both with its ability to boost activity of 
the transcription factor, hypoxia-inducible factor-1A 
(HIF-1A), and more directly as a growth factor influ- 
encing development of reticulocytes.’ On the other 
hand, some recent reports suggest that rising hemoglo- - 
bin/hematocrit (hemoglobin/hematocrit) levels are a 
component of insulin resistance syndrome, presumably 
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due to the facilitative effect of insulin on erythropoietin Table 1. Pre- and post-treatment laboratory parameters of all patients. 
synthesis.!^!* Conversely, in patients with chronic renal 1 


failure, anemia has been suggested to be responsible 





Pre-treatment | Post-treatment l P 


for the insulin resistance commonly seen in these pa- Hemoglobin (g/dl), 0 NE. RED T 
tients, 58 Hematocrit (%) 30.26+4.25 39.11+2.92 <0.001 
Ebpsdacilisentie cdd ‘natin e anen Vm " Sy E et A AAT : Se — NAE T ; ae " 
a risk factor for atherosclerotic heart diseases.” It 15 وو رةه و فوم وو نمه هج رمه مده مه مهرم همرت همد مه همه م دروم ررد روفو وله و اوها نوكن‎ hA-RRAAAPREATYTAERICOSIRVAAVEAATYAPVAAERHASANARAA Pinbtórtteve . . as n 
commonly accepted that premenopausal women carry Ferritin (ng/ml), MU E NR: oe. 
less risk for cardiovascular diseases essentially due to Transferrin saturation (%) 4.77±4.00 25.9428.85 <0.001 
the protective effect of intrinsic estrogen hormone.” In -Glucose (maldi ENS P 948941250 — 9426041070 — 0893 — 
premenopausal women, iron deficiency, which is usu- عتممو مجو و مومهو مووية‎ are sanan peneseye © n oun me R ااا‎ 1 
ally caused by menstrual loss, is a very common health — Insulin (lm), ع‎ E xus eee 
problem. Some animal and human studies indicate that HOMA score | 2.40+1.80 1.8540.91 0.009 


iron deficiency increases glucose tolerance and insulin 
sensitivity. In that case, low iron status in premeno- 


pausal women may exert an independent and additional ^ Table 2. Pre- and post-treatment laboratory parameters of low and high BMI subgroups. 





protective role besides hormonal status for atheroscle- | | Loan Boii | High BMI i p 
rotic heart diseases. To the best of our knowledge, there | 

have not been any prospective studies reporting the ef- | Hemoglobin (g/dL) — 9324187 9824150 0538 
fects of correction of iron deficiency anemia on insu- Hematocrit (%) 30.553.4.95 30.00--3.55 0.639 
lin resistance in non-diabetic premenopausal women. NOL 19.5841579 22 2114,67 0.597 


APAATARRSRRATAATADATOOTBQATAODORRSAERERPAAAT WEAR TRAT is iii REHNAS er Teer Tee TIE LI Ceri 4 resi tet terre ti i n ers iT)‏ رمم مم ممه 


In this prospective study, we investigated how insulin | 
Transferrin | 





resistance is affected by correction of anemia and how D dn 4.58±3.92 4.944.15 0.747 
f ١ f . Pre- saturation (%) Ll 
this relationship might be affected by anthropological 99 1 1 وموم ومووومهوز رجور رموه نموم مره ررد هو هم مو هده ره مهمد مم نهو دهت دوو تمهوت يورو دوو‎ TET ITT CCT TTS TT ETT م مميورمةوممم 0ه مد ممومةزةزنير‎ asoane sone e 
parameters such as age and BMI. ee ee ee 
Fasting glucose 
2.15±8.52 97.43*15.08 0.123 

SUBJECTS AND METHODS B MEN a 
We recruited 54 anemic premenopausal women (men- insulin (ulU/mL) 9.187.35 10.844579 0.419 
struating women of reproductive age) who had iron HOMA scare ? 124189 > 844171 0304 
deficiency anemia due to menstrual loss (median 0000 pr T rae 0 
40 years; mean age, 36.28*10.64 years; range, 15 to 52 u LL e bos MN m 
years) for this study. Serum ferritin values below the Hematocrit (96) 39,422.87 38.8122.98 0.449 

: ا ل ل م ل‎ “eis 
normal range and transferrin saturation below 15% Iron (ug/dL) 80 852696 8654497 49 0448 
were accepted as indicators of Iron deficiency. Blood x امار وم لور ا ا‎ Ewa, av E SR RRREEEER Rea ERRARE E فد‎ e p. cw 
hemoglobin and hematocrit values below the normal Transferrin 24.9747.76 26.85+9.81 0.442 

١ Post- saturation (96) 

range ( «12 g/ dL and < 3596, respectively) were accepted d CO TRUNK NND DRE E eem 
as indicators of anemia. All patients were treated with "OOMEN Femün(ngim) —  3008:1821 IB 0338 
oral iron preparations (daily 225 mg ferroglycine sul- Fasting glucose 91854931 —: 965041158 011 
fate), and the median duration of treatment was three — — — Jis NERIS TR NODE 
months. Patients were excluded from the study if they Insulin (uIU/mL) 6292.82 ` 9392365 0.001 
had family histories of diabetes mellitus, repeatedly had HOMA score 14:087 2 28:0 02 0.001 
fasting venous serum glucose levels >110 mg/dL or 
were previously placed on iron replacement treatments. 
Previous medications other than iron preparations that ment due to improvement of anemia. Both pre-treat- 
had already being used by the patients were continued. ment and post-treatment insulin and glucose levels 
Informed consent was obtained from each subject af- were measured in three different venous serum samples 
ter approval of the experimental protocol by the local taken within intervals of 5 minutes after 12 hours of 
human ethics committee. For each patient included in fasting. Insulin level was measured with the ECLIA (E 
this study, hemoglobin, hematocrit, serum iron, trans- — lectroChemiLuminescense ImmunoAssay) method us- 
ferrin saturation and serum ferritin were measured in ing a Roche Modular Analytics E170 machine (Elecsys 
12-hour fasting blood both prior to the onset of iron insulin kit No. 12017547). Insulin resistance (IR) 
replacement and 15 days after stopping iron treat- was calculated according to the Homeostasis Model 
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Table 3. Pre- and post-treatment laboratory parameters of younger and older age 


subgroups. 





Pre- 
treatment 


FPRRNTLARTREEERTERTEAATAATASAHASEV J*4VESEAN EA 4X GbAYUKÁT CV OTT وو‎ ARS ERAGE HEIRS PE REWATACASUVPFOAdQRCIAQAs do sao r^ mo EERE hE ET Ree cao shRAZIA2GCÁDITPXRTO SRVAOROZ TERE FRE ATAULTTE BP Pu 4n 4 جهن‎ VA KY ARENA ARN AAA 


Post- 
treatment 


398 


| 


Hemoglobin {g/dL} 10.08+1.80 


PO AHRQNPRERERERACHABARRERBSÉETTÓRAREBVEVATVPABABRODédARpAruruPecIRRPAMRERPORERRARAR4O4099-DPASA2ERNNÉGRARAA Pte Tuuananàsi Ama iri uH áj 2 بلحو هنيد‎ VERE عوضوم ملسو عم‎ 


REFARAEAAANOHNTIKWVNNUBUFERATHNTAAAVAN A EPP VEARuH ABRseoruumaopususeohusaapeqonepetdeteveevecóótesióhnetynsanumssmsasebumsshrdNnqdiAebedvVavàbegrdeoagakuATtev Fal 


bonyn بوم و مج بام ص مارو ب روه ييه جر وب ودرا‎ PRA AA4RABAATAR © upacssamaeurasceynueaeeée.oocootkttióbütnsususedóPeverhttonushtniuirrKaviétteaktusdénuhe Ko ^ — ev 


POPU ESSER هر ذم د ةمد لعن ووو رو زخو هه 2 ]نه‎ eee رمد‎ PRERRAP ووو همده ممعم رج‎ rere hobbüruodaeddneevusdvnaacaaddatiupu*dzWuié?evédteeov?pddódNMeuvaveqevoues 


Insulin (gl U/mL) 


trary a 
ETETE 


PYBPRERRATETEATATVATAETPATRAOTASATERADASAAOAY AEÓAÓSASXOAACTÁABARCATARAWAERWATY — ^2 CURATRAMASRATNRAARAARRORATATVRARCAARRARA AYTAÁAÉRTRS DEB rari RAF وم روي و بواج يروو يو ووم ص‎ AAT 


Fasting glucose 
(mg/dL) 


Insulin (IU/mL) 


| HOMA score 


Hematocrit (96) 


Transferrin 
saturation (56) 


Fasting glucose 
(mg/dL) 


HOMA score 
Hemoglobin (g/dL) 


Iron (ug/dL) 


Transferrin 


31.2524.40 


2.47±1.93 


39.32+2.45 
83.96+25.65 


10.27x7.20 


| Younger age | Older age | 
mo o ES. 
29413399 | 


KRMANRRRÁRANACHARKHMER RRARNEUQEPERPpeumPREPYAAHPRENEAAAPPRRRAMAHRRAMAAA QU — Gdéuvmóvesvearveeconsssunannsaeovusovurauusewyytéu روج‎ EMRE ISU EY ONE RHAEKNO DROSS PRES DEES 


2.3341.71 


38.9243.30 
83.66528.73 


9.65±6.08 


$YRRWeuHHREEKEPRRARVAEXQALAARVARARROEARZHZTENQANRIAAA c^ o AATE ars IMOVTANTITALIIELVALLITIEDIIEIATOCVECOVOVIOSUCPFITDVEALETLPHHOPVELEVPALUVVEDVNECE# 


TEPRESUDESDOR DOOM AT DENA das mE eee EEE Reema ROR eae ARARAMAMA 4 موه‎ Reta eee eae ert, smdrizemxpeevevuyuxenevbxevesyexeeeiqsseeeeesecbyeteterté sioe se 


saturation (96) 


viper eens 


ROPE EP رجور جما‎ NERD APRS فم ءانما ري رود وزو ار‎ E ROARED SHV مهرم م مهمد مره ممه‎ EER S ESSER ESE ووز‎ TATED PRESIDER TROOPS POPERSAdUPPRA n ERE م ويلح‎ ERE POET EH BEE parys 


DEAN برلا‎ EHR DREN PANY APE FAO RHE وروم‎ ODEO P ROT EED narmevaanaaaan SHEE ESTER EERO REESE RASTER TREE REAR PPRARR REE REET REE دو‎ SAE RAMEE RENAE HEE pt HEE 


ti ile is‏ زو و Tr Mert TETTIE ILLIA Tie LELEII ilieriir titre‏ ووو 


| 820407 ^ 0 


1744079 ¦ 100 


Assessment (HOMA) formula: HOMA-IR=fasting 
glucose (mmol/L) fasting insulin (mU/L)/22.5. 

In all patients, we searched for the existence of a pos- 
sible relationship between iron deficiency anemia and 
insulin resistance. All patients as a whole group were 
dichotomized by the median for age («40 years, n=25 
and 240 years, n=29) and BMI («27 kg/m’, n=26 and 
227 kg/m’, n=28) to assess how this relationship, if it 
existed, was affected by age and BMI. 

Statistical analysis was conducted using the Statistical 
Package for Social Sciences (SPSS, Inc, Chicago, IL, 
USA) for Windows 10.0 programs. Results were ex- 
pressed as means+standard deviation. Comparisons 
between pre- and post-treatment levels were made by 
the paired T test. Simple (Pearson) correlation coeffi- 
cients between HOMA-IR and measures of variables 
were calculated, and a multiple linear regression analysis 
was performed, considering HOMA-IR as a dependent 
variable and all others as explanatory variables. Since the 
levels of HOMA-IR strictly depended on fasting insu- 
lin and glucose concentration, we did not consider these 
parameters in the multiple regression analysis. Results 


IRON DEFICIENCY AND INSULIN RESISTANCE 


were analyzed with 9596 confidence intervals and prob- 
ability levels less than 0.05 were considered significant. 


RESULTS 

The patients included in this study had a mean BMI 
of 26.84+5.95 kg/m”, a mean waist/hip ratio of 
0.82::0.10 and mean age of 36.28: 10.64 years. When 
all 54 patients were assessed as a whole, statistically 
significant decreases were found in fasting insulin lev- 
els and HOMA scores following the correction of iron 
deficiency anemia while pre-and post-treatment fasting 
glucose levels did not change meaningfully ( Table 1). In 
the presence of anemia, neither fasting insulin levels nor 
HOMA scores were found to be significantly correlated 
with either hematological or iron parameters. After cor- 
rection of the anemia, both fasting insulin levels and 
HOMA scores were found to be positively correlated 
with both BMI and post-treatment hemoglobin levels, 
with statistical significance. In the regression analysis, 
the factors affecting post-treatment insulin levels were 
found to be BMI (P=0.001) and post-treatment hemo- 
globin levels (P=0.030). 

When all the patients were dichotomized by the me- 
dian for BMI into two subgroups as low (mean BMI, 
21.90+2.62; range, 17 to 26 kg/m?) and high (mean 
BMI, 31.43+4,22; range, 27 to 44 kg/m?) subgroups, 
the high BMI subgroup consisted of older patients than 
the low BMI subgroup (42.50+5.51 and 29.58+10.82 
years, P<0.001, respectively). Neither pre-treatment nor 
post-treatment levels of hemoglobin, hematocrit, serum 
iron, transferrin saturation, serum ferritin and fasting 
glucose differed significantly between the high and the 
low BMI subgorups. Also, pre-treatment fasting insu- 
lin levels and HOMA scores in the high and low BMI 
subgroups did not differ significantly from each other, 
but the mean post-treatment fasting insulin levels and 
HOMA scores were found to be significantly lower in 
the low BMI subgroup than in the high BMI subgroup 
(Table 2). The fasting glucose levels of the low and high 
BMI subgroups did not change meaningfully following 
iron treatment. After correction of the anemia, both in- 
sulin levels (from 9.18+7.35 to 6.29±2.82, P=0.022) 
and HOMA scores (from 2.13+1.89 to 1.43+0.67, 
P=0,032) in the low BMI subgroup decreased sig- 
nificantly, whereas decreases in insulin levels (from 
10.6445.79 to 9.39±3.65, P=0.150) and HOMA 
scores (from 2.64 1.71 to 2.26+0.93, P-:0.145) in the 
high BMI subgroup were less evident and statistically 
insignificant. 

When all patients were dichotomized by the me- 
dian for age into two subgroups as younger (mean age, 
26.92: 8.16; range, 15 to 39 years) and older (mean age 
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44.34+3.38; range, 40 to 52 years) age subgroups, the 
subjects in the older age subgroup also had a higher 
BMI (29.52+5.50 and 23.74+4.91 kg/m?, P«0.001). 
Neither pre-treatment nor post-treatment levels of he- 
moglobin, hematocrit, serum iron, transferrin satura- 
tion, serum ferritin, fasting glucose, serum insulin and 
HOMA scores differed significantly between the older 
and younger age subgroups ( Table 3). Although statis- 
tically insignificant, post-treatment fasting glucose lev- 
els in the younger age subgroup had a tendency to fall 
(from 95.043-11.16 to 91.80-10.08, P=0.064), whereas 
post-treatment fasting glucose levels showed a tendency 
to rise in the older age subgroup (from 94.76::13.80 
to 96.38410.93, P=0.529). Fasting insulin levels and 
HOMA scores in the younger age subgroup decreased 


. significantly after iron treatment (from 10.27::7.18 to 


7.55+3.02, P=0.040 and from 2.47 +1.93 to 1.74::0.79, 
P=0.032, respectively), but the decreases in these pa- 
rameters in the older age subgroup were lesser and sta- 
tistically insignificant (from 9.65+6.06 to 8.20::4.07, 
P=0.081 and from 2.33 1.71 to 1.9741.00, P=0.146 
respectively). 


DISCUSSION 


The most important result of this study is that the re- 
lationship between iron deficiency anemia and insulin 
levels (and HOMA scores, which are accepted as indi- 
cators of insulin resistance) seen in non-diabetic pre- 
menopausal women is multi-factorial. Our results show 
that some anthropological parameters such as age and 
BMI have an influence on the relationship between iron 
deficiency anemia and insulin levels. 

When all 54 patients were assessed as a whole, the 
results of this study differed from the results of animal 
and similar, but not identical, human studies, which re- 
ported that iron deficiency increases glucose tolerance 
and insulin sensitivity” According to our results, in 
general, following treatment of iron deficiency anemia, 
insulin levels and HOMA scores in premenopausal 
women decreased, with statistical significance. Our 
results showed that the decreases in insulin levels and 
HOMA scores actually occurred in patients of younger 
age and lower BMI. However, these parameters also 
showed a tendency to decrease rather than to increase 
in patients of older age and high BMI. 

To the best of our knowledge, there are no published 
human studies that assess the relationship between 
iron deficiency anemia and insulin resistance other 
than reports indicating that low iron status enhances 
insulin sensitivity in lacto-ovo vegetarians.’ Previously 
reported human studies investigating the relationship 
between anemia and insulin resistance usually consist- 
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ed of patients with diagnoses of either thalassemia?!” 
or aplastic anemia,” and in general, subjects with these 
diagnoses are considered to have simultaneous iron 
overload. The relationship between iron overload and 
insulin resistance is well known. Patients with thal- 
assemia and aplastic anemia have only the anemia fac- 
tor as the common denominator with iron deficient 
patients, and therefore, it would be a mistake to con- 
sider these patients anemic, but at the same time iron 
overloaded patients are in the same category with iron 
deficient patients when evaluating insulin resistance. 
Our results also differ from the results of animal ex- 
periments showing that iron deficiency increases glu- 
cose tolerance primarily due to an increase in periph- 
eral insulin responsiveness.?? Similar studies have also 
been done with chronic renal failure patients in whom 
insulin resistance is accompanied with many other fac- 
tors, 91227 
factor for insulin resistance in these patients. Moreover, 
it has been reported that insulin resistance is reduced 
or improved in these patients due to either the direct 
effect of erythropoietin treatment or the indirect effect 
of anemia correction. $7 With respect to anemia, our 
results are similar to the results of the studies done with 
patients with chronic renal failure. However, our results 
indicate that neither low iron status itself nor the re- 
sultant anemia of iron deficiency are the causes of the 
higher insulin levels and HOMA scores. 

In this study, the results of the subgroup analysis for 
age and BMI suggest that the anthropological charac- 
teristics of a study population may affect the relation- 
ship between iton deficiency anemia and insulin resis- 
tance, so the contrary results found in this study could 
be due to the different anthropological characteristics 
of the study population. The reason for the different 
responses in means of insulin resistance to iron treat- 
ment exerted by the younger age/low BMI and the older 
age/high BMI subgroups is not clear given that subjects 
were of the same gender and had similar hormonal sta- 
tus. We speculate that patients of younger age and low 
BMI are more energetic and active following the treat- 
ment of anemia compared to patients of older age and 
higher BMI, and the expenditure of more energy might 
be an additional factor contributing to the reduction of 
insulin resistance. Also, the therapy duration of three 
months is not long enough to see the changes in the lev- 
els of insulin and HOMA scores in patients with older 
age and high BMI who already have established insulin 
resistance when compared with patients of younger age 
and low BMI. The results of these subgroup analyses 
indicate both the necessity of taking the anthropologi- 


cal characteristics of the study population into account 


and anemia has been suggested as the causal 
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while assessing the relationship between iron deficiency 
and insulin resistance, and the need for further studies 
with different population groups. 

On the other hand, there are some recent reports 
suggesting that the rising of hemoglobin/hematocrit 
values might be a component of the insulin resistance 
syndrome.” In this study, we also found that there 
were statistically significant positive correlations be- 
tween post-treatment hemoglobin levels and insulin lev- 
els as well as between post-treatment hemoglobin levels 
and HOMA scores. Also, regression analysis revealed 
that the factors affecting post-treatment insulin levels 
were BMI and post-treatment hemoglobin levels. These 
results of regression and correlation analyses provide 
support for the existence of a relationship between insu- 
lin resistance and hematological parameters. Therefore, 
when considering the treatment of iron deficiency ane- 
mia, targeting lower hemoglobin/hematocrit levels may 
be a suitable and a necessary action for patients of older 
age and higher BMI who already have established insu- 
lin resistance, and particularly for the patients in whom 
impaired glucose tolerance accompanies iron deficiency. 

We do not know the exact underlying mechanism 
that explains the significant decrease in fasting insulin 
levels and HOMA scores after the treatment of iron 
deficiency anemia in premenopausal women. Also, we 
do not know whether the decrease in insulin levels and 
HOMA scores following iron therapy is due to iron re- 
placement itself or correction of the resultant anemia. 
Although there are some reports showing that insulin 
promotes the synthesis of erythropoietin by boosting 
the activity of HIF-1A, which functions physiologi- 
cally as a detector of both hypoxia and iron-deficiency,” 
and induces the synthesis of glucose transporters as 
well as glycolytic enzymes, it is not known whether di- 
minished activity of HIF-1A following iron therapy af- 
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fects the synthesis and secretion of insulin or not. Such 
a relationship, if it exists, could be responsible for the 
decrease in insulin levels and HOMA scores following 
iron replacement, so it is clear that this topic merits fur- 
ther investigation. 

Due to the role of insulin resistance and iron-de- 
pendent oxidative stress in the onset and progression 
of atherosclerosis, the relationship between iron defi- : 
ciency and insulin resistance has importance. Despite 
some contrary reports,” it has been shown that there 
is a link between iron status and the pathogenesis of 
atherosclerosis. Also, some evidence from previ- 
ously published data show that the progression of an 
atherosclerotic plaque can be decelerated by reducing 
body iron stores with phlebotomy.?!?9 When the results 
of our study are assessed in this perspective, it can be 
concluded that iron deficiency has a reducing effect on 
insulin levels in patients of younger age and lower BMI 
in whom atherosclerosis and its complications are ex- 
pected to be less prevalent, whereas such an effect was 
not evident in patients of older age and higher BMI in 
whom atherosclerosis and its complications are expect- 
ed to be more prevalent. This result is not compatible 
with the hypothesis that low iron status in premeno- 
pausal women may play an independent and additional 
protective role for atherosclerotic heart diseases. 

In conclusion, our results show that an age- and 
BMI-dependent relationship exists between iron def- 
ciency anemia and insulin levels (and HOMA scores) 
in non-diabetic premenopausal women. When con- 
sidering the treatment of iron deficiency anemia, tar- 
geting lower hemoglobin/hematocrit levels may be an 
appropriate and a necessary action for the patients of 
older age and higher BMI, particularly for patients in 
whom impaired glucose tolerance accompanies iron de- 
ficiency. 
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BACKGROUND: The erythrocyte sedimentation rate (ESR) remains the most widely used laboratory test for 
monitoring infections, inflammatory diseases and some types of cancer. Several test methods have been devel- 
oped recently, and as a result, the safety and reliability of ESR testing procedures have improved. The purpose of 
this study was the comparison of two methods, the traditional manual Westergren method (reference method of 
the International Committee on Standardization in Hematology) and a new semiautomated technique, the Micro 
Test 1 for determining the ESR. 

SUBJECIS AND METHODS: Blood samples were collected after a night's fasting from 200 hospitalized and am- 
bulatory patients. Undiluted blood samples anticoagulated with K3 EDTA that had Micro Test 1 values ranging 
from 2-82 mm/h were used for comparison with the Westergren method. 

RESULTS: Linear regression analysis comparing the Micro Test 1 and the reference method yielded satisfactory 
correlations and regression for samples (r=0.910; P=0.0001; y=4.91+0.86 x; Sy/x=6.85). A Bland-Altman analy- 
sis showed no evidence of systematic bias between the Micro Test 1 and the reference method. 
CONCLUSION: The Micro Test 1 system was easy to use, had a satisfactory operative practicability, required 


minimal maintenance, and reduced contact with potential biohazards. 








he erythrocyte sedimentation rate (ESR), now 

more appropriately referred to as the" length of 

sedimentation reaction in blood (LSRBY’, re- 
mains the most widely used laboratory test for monitor- 
ing infections, inflammatory diseases and some types of 
cancer. ESR-related methods have been used since an- 
cient times. Its scientific basis was disclosed in the 18th 
century, subsequently forgotten and rediscovered in the 
19th century. Fahraeus and his scholar Westergren final- 
ly popularized the method. The basic factors influencing 
the sedimentation rate were understood by the early de- 
cades of this century and the most satisfactory method 
of performing the test was introduced by Westergren 
in 1921. In 1988, the International Committee on 
Standardization in Hematology (ICSH) (Leuven, 
Belgium) described an ESR validation procedure as 
well as a method for producing ESR reference material 
(ICSH reference method) in the laboratory where it is 
to be used. The ICSH and the National Committee for 
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Clinical Laboratory Standards (NCCLS), by using the 
recommended specimen, ethylenediamine tetra acetic 
acid tripotassium salt (K3 EDTA), which is more reli- 
able than the traditional sodium citrate. 

ESR is a nonspecific reaction; it is a measure of the 
present severity of pathological processes. In general, 
the ESR is increased in all acute and inflammatory con- 
ditions. Variations in the ESR depend on the nature 
and severity of the process. One of the most important 
uses of the ESR is in screening for the presence of more 
or less occult disease and, as such, it is considered a 
valuable routine procedure,” The ESR still maintains 
its important role in the diagnosis and follow-up of 
rheumatoid arthritis and temporal arteritis. It is com- 
monly used as a diagnostic or classification criterion 
for temporal arteritis and polymyalgia rheumatica, as a 
prognostic index for monitoring disease activity and for 
establishing remission in patients. Recently, studies in- 


dicate that ESR may be of clinical significance in sickle 
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cell disease, osteomyelitis, and surprisingly, in non- in- 
flammatory conditions such as stroke, coronary artery 
disease, and prostate cancer? 

The ESR rate measured by the Westergren method 
is marginally affected by age, race, and blood storage. 
Despite its importance in many clinical conditions, the 
ESR should be used only as a clinical guide to aid in the 
diagnosis, management, and follow-up of these differ- 
ent clinical situations. Hematocrit, fibrinogen concen- 
tration and fibrinogen availability (amount of fibrino- 
gen per red blood cell) have effects on erythrocyte sedi- 
mentation. Sedimentation is increased in anemia, more 
so in megaloblastic than in iron-deficiency anemia, 
and pronounced polycythemia inhibits sedimentation. 
Sedimentation is also inhibited by variations in red cell 
shape, e.g., spherocytosis, bacantocytosis, and sickle cell 
formation. 

In recent decades, several new techniques for mea- 
suring ESR have been developed and introduced in 
clinical laboratories. The advantages of the new tech- 
niques are to guarantee safety to operators by using au- 
tomated and closed systems, which automate the mea- 
surement itself and optimize the workflow and the use 
of human resources. The new techniques also create a 
unique workstation for measuring ESR and performing 
other hematological tests in a single specimen. We com- 
pared the Micro Test 1 semiautomated analyzer (SIRE 
Analytical Systems, Udine, Italy) and the Westergren 
erythrocyte sedimentation rate method approved by 


the ICSH." 


SUBJECTS AND METHODS 


In this study, subjects were randomly selected from the 
entire population of both hospitalized and ambulatory 
patients. Blood samples were obtained under standard- 
ized conditions (collection in the morning after a night's 
fasting) and processed for analysis during routine work. 
Samples were obtained from 200 patients, including 85 
men and 115 women. The men were aged 2 
(mean+SD) years, range 9-82 years; the women were 
aged 45.00::16.08 years, range 8-75 years. All blood 
samples were collected in K3 EDTA vacutainers and 
in sodium citrate tubes and assayed within 4 hours of 
venipunctute, and the blood was mixed carefully before 
mechanical aspiration, according to the ICSH recom- 
mendation. Undiluted blood specimens anticoagulated 
with K3 EDTA were used for analysis. Blood samples 
with Micro Test 1 ESR values ranging from 2-82 mm/ 
h were selected for comparison studies. The reference 
technique was the Westergren method, which was per- 
formed according to the ICSH recommendation. 

The Micro Test 1 is a semi-automated analyzer for 
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measurement of the ESR. The contents of the tubes 
were mixed by slow rotation for about 3 minutes. This 
system employs a particular capillary where blood is 
moved by a special hydrodynamic system. Micro Test 
1 requires only 30 microliters of blood and is optimal 
for pediatric use. The system uses an infrared ray mi- 
crophotometer with a light wavelength of 950 nm. The 
electrical pulses, collected by a photodiode detectoi, are 
directly correlated to the concentration of erythrocytes 
present at each capillary level. The pulses, measured per 
time unit, are then used to delineate the sedimentation 
curve for each sample by means of a mathematical algo- 
rithm. The mean decrease in the signal per time unit, 
called medium signal, and the square root of the inte- 
gral signal were transformed to comparable Westergren 
values by a linear regression model. Improvements were 
recently made to the original technique. Specifically, 
the rotation speed was increased from 16 to 60 rpm to 
achieve a better, more complete mixing of blood. The 
system operates at a rate of 180 samples per hour in 
continuous loading, providing a result about every 20 
seconds. 

Previous studies have indicated that erythrocyte 
sedimentation occurs in three phases. Most models of 
erythrocyte sedimentation are formulated as a sigmoid 
function, but consider the erythrocyte sedimentation 
process to consist of three distinct phases: single-cell 
fall; fall of rouleaux and aggregates, and cell packing. 
Recently, a piecewise (three-phase) continuous model 
has been developed. The hematocrit has little influence 
on either the fall rate of particles in the first phase or the 
duration of the first phase. This is also true for fibrino- 
gen availability and for fibrinogen concentration at low 
hematocrit. At high hematocrits the duration of the 
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Figure 1. Comparison of the Micro Test 1 and the manual 
Westergren method for measuring ESR by regression analysis 
(r=0.910, P=0.0001). 
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ESR (mm/h) by Micro test 1 and Westergen method (mean of two values) 


Figure 2. Bland-Altman plot of ESR values from the Micro Test 1 and the manual Westergren method. 


fitst phase increases with fibrinogen concentration. The 
rate of fall of rouleaux during phase 2 and ESR both de- 
crease exponentially with the hematocrit and increase 
linearly with fibrinogen concentration. While phase 2 
is more closely correlated to fibrinogen availability than 
to fibrinogen concentration or to hematocrit, this is not 
the case for ESR. Thus hematocrit, fibrinogen concen- 
tration and fibrinogen availability are more important 
to the velocity of sedimentation in the second phase 
than to the sedimenting velocity during phase 1 or to 
the duration of phase 1.! | 

SPSS package 11.00 was used to estimate the lin- 
ear regression and the correlation between Micro Test 1 
and the Westergren method. We computed means and 
standard deviation. The data from method comparison 
studies were analyzed by simple least squares linear 
regression to obtain the y-intercept, the slope, and the 
SD of the regression line (Sy/x), and Pearson's correla- 
tion coefficient, and the data also were compared by the 
Altman-Bland analysis.” 


RESULTS 

With the Microlest 1, the ESR was 21.10+16.56 
mm/h (meantSD); with the reference method the 
ESR was 18.72+17.48 mm/h. Linear regression analy- 
sis showed a satisfactory correlation between the two 
methods (r=0.910, 20.0001 r?=0.83; y=4.91+0.86 
x; and Sy/x=6.85) (Figure 1). The Bland-Altman 
data analysis showed no systematic bias and 95% of all 


samples fell into the narrow 95% limits of agreement 
(d—1.96s=2.38—[2x8.87]=—15.00 and d+1.96s=2.38 
+{2x8.87]=+19.76) (Figure 2). 


DISCUSSION 


The ESR test is one of the most common and tradi- 
tional laboratory tests in the world. The method is easy 
to perform and inexpensive and therefore it is used as a 
routine test for many clinical conditions worldwide. The 
ESR should be used only as a clinical guide to aid the 
diagnosis, management, and follow-up of these differ- 
ent clinical situations. In 1988, the ICSH described 
an ESR validation procedure as well as a method for 
producing ESR reference material in the laboratory. 
To determine the factors affecting ESR values, correla- 
tions were analyzed between the ESR obtained by the 
standard Westergren method for red blood cell con- 
centration, haematocrit, and plasma proteins including 
fibrinogen, albumin and globulins.The ESR has some 
disadvantages since it requires a large volume of sodi- 
um citrate and at least 1 hour of testing time," In this 
context, several kinds of simple, rapid and safe methods 
have been developed. These methods offer the advan- 
tages of speed, safety, and uniform specimen handling. 
Systems utilizing sedimentation columns less than 200 
mm in length may be less sensitive to changes at higher 
ESR than the Westergren method. In our study, Micro 
Test 1 results correlated satisfactorially with che ICSH 
recommended method. The Bland-Altman analysis 
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showed no evidence of a systematic bias between the 
Micro Test 1 and the reference method. The mean dif- 
ference that we found of 2.38 in our study is nearly 
the same with the studies performed with Micro Test 
1.7 This difference can be explained with higher val- 
ues measured with Micro Test 1 at elevated ESR val- 
ues (>25 mm/h), 

In our comparison of Micro Test 1 and the stan- 
dard method of Westergren, good agreement was ob- 
tained. The Micro Test 1 technique produced results 
similar to those obtained by the Westergren method. 
Ihe probability of obtaining the same results for all 
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samples using the two different methods to measure 
the same parameter is unlikely, but it is possible to find 
the differences between the results of the new and the 
reference method. If this difference does not affect the 
interpretation, then one could use the two measure- 
ments. In addition, due to its operational characteris- 
tics it is a suitable tool for clinical laboratories with a 
high workload as well as for emergency laboratories. 
The Micro Test 1 system was easy to use, had a sat- 
isfactory operative practicability, required minimal 
maintenance, and reduced contact with potential bio- 
hazards. 
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moking is a recognized health problem world- 

wide.! Smokers are at an increased risk of devel- 

oping several serious and potentially fatal diseas- 
es such as heart disease, cancer and respiratory illness.” 
Women who smoke also experience gender-specific 
health consequences, including various adverse repro- 
ductive outcomes.’ The prevalence of smoking among 
women is consistently lower than men, especially in de- 
veloping countries where there is a strong influence of 
culture and tradition." The situation, however, is chang- 
ing and the epidemic of smoking among women in the 
developing world is increasing.’ 

Eastern Mediterranean countries, including Saudi 
Arabia, follow the same global trend of gender differ- 
ences in smoking patterns,” Several studies conducted 
over the past 20 years showed that the tobacco epi- 
demic is firmly established in the Kingdom of Saudi 
Arabia.**? However, most of studies were conducted 
in males, limited to cigarette smoking and confined to 
the central region. 

The aims of this study were to assess the prevalence 
and patterns of smoking among Saudi female students 
at King Abdulaziz University in Jeddah city, Western 
Region and to determine factors influencing student 
smoking behavior and their knowledge about its ad- 
verse health effects. 


METHODS 


This was a cross-sectional study conducted by distrib- 
uting a self-administered questionnaire to a sample 
of 1100 female students attending the colleges of 
Medicine, Dentistry and Arts and Science. 'The ques- 
tionnaire was a modification of the Arabic version of 


the Global Health Professionals Survey and the Global 


Youth Tobacco Survey core questionnaire." The ques- 
tionnaire was designed to gather data on demographics, 
prevalence of tobacco use, smoking-related knowledge 


and attitudes, smoking cessation, exposure to second 
hand smoke and knowledge about health effects of to- 
bacco use. 

The questionnaire was distributed to the students 
by one of the researchers, who explained the purpose of 
the study and content of the questionnaire. Anonymity 
of participants was emphasized, therefore no name or 
student serial number was requested. Confidentiality 
was strictly maintained with all completed question- 
naires. 

All data management and analysis was done using 
the SPSS statistical program (version 10).The percent- 
age of smokers among different demographic groups 
was compared using Chi-square test. A logistic regres- 
sion analysis was used to examine the independent ef- 
fect of variables that were significant in the bivariate 
analysis controlling for age. 


RESULTS 

A total of 1050 students completed and returned the 
questionnaire (95.5% response rate). Approximately 
20% of the respondents were dental students, 36% 
medical students and 44% arts and science students. 
Ages ranged between 18 to 26 years. 

The prevalence of smoking in relation to demograph- 
ic characteristics of the study sample is displayed in 
Table 1. Among respondents, 11% were current smok- 
ers. Among the smokers, 5% were cigarettes smokers, 
8.7% were users of the water pipe (i.e. museal, shisha) 
and other tobacco products and 2.7% were smokers of 
both cigarettes and other tobacco products. When com- 
paring the prevalence of smoking based on college, age 
or GPA (grade point average) no statistically significant 
differences were found, whereas a significantly higher 
smoking prevalence was associated with a higher fam- 
ily income level (P<0.05), although it did not retain its 
significance in the multivariate logistic regression. 
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Smokers were significantly more likely to have a par- 
ent or a friend who smokes. Multivariate logistic regres- 
sion analysis showed that having a parent or a friend 
who smoke was independently associated with smok- 
ing. Students who had a close friend or a parent who 
smokes were respectively, 5 (OR= 5.2; P«0.01) and 2 
(OR= 2.3; P«0.01) times, more likely to be smokers 
independent of age and level of income. 

Knowledge about smoking hazards among students 
is presented in Table 2. Regarding smoking in general, 
the majority of students (95.4%) were aware of the hab- 
it being hazardous to their health. A higher percentage 
of smokers (12%) than nonsmokers (2.7%) thought 
smoking was not hazardous to their health (P<0.001). 
Regarding smoking other forms of tobacco (including 
shisha and museal), 22% of students thought they were 
less harmful than cigarettes and the difference between 
smokers (37%) and nonsmokers (21%) was also signifi- 
cant (P<0.001). 


Knowledge about the association between smoking’ 


and adverse health effects varied among respondents 
(Table 2). For instance, more than 90% of students were 
aware of the association between smoking and heart 
disease, yet only 7596 were aware of its association with 
stroke. 'There was no statistically significant difference 
between smokers and nonsmokers in their knowledge 
about the health consequences of smoking, except for 
hypertension. However, there were statistically signif- 
cant differences between students from different col- 
leges in their knowledge about the adverse health effects 
of smoking. 


DISCUSSION 


Ihis was a cross-sectional study conducted to deter- 
mine the spread of the tobacco epidemic among female 
university students in Jeddah in the Western Region 
of Saudi Arabia. In our study, 11% of students were 
current tobacco users, which is consistent with several 
international studies.” The results are also consistent 
with a study conducted on female college students in 
Saudi Arabia in which a prevalence of 8.3% was re- 
ported.” 


Water pipe and forms of tobacco other than ciga- 


rettes were the most commonly used (8.7%) among 
our study population. There is growing evidence that 
tobacco use other than cigarettes is spreading across all 
world regions.°” In the Eastern Mediterranean Region, 
water pipe smoking is enjoying a great rise in popu- 
larity and becoming a behavioral norm, especially for 
women.” There is a paucity of epidemiological data re- 
garding water pipe use in Saudi Arabia. A recent study 
in male medical college students in Riyadh showed a 
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Table 1. Prevalence of tobacco use according to demographic characteristics of the 





study sample 
1 | 5 | 
: i Number | Percentage Smoking 
Demographic Data | | | 
grap 1 (N)* | (76) Prevalence (%) | 
Total sample 1050 100 11 
Age 
« 20 519 49.4 11.4 
21-23 482 45.9 9.8 
>24 49 4] 18.4 
College 
Medicine 379 36.1 8.5 
Dentistry 205 19.6 W7 
Arts & Science 464 443 12.7 
GPA 
Excellent 266 25.6 117 
Very good 492 474 10 
Good 231 22.3 104 
Satisfactory 43 47 20.4 
Incomet 
< 5000 230 23.3 8.7 
doastastuóssuessessssassuuserensenstio004000440444 4000 8R AR AAT A401 9 R80 0dOO nde Tee e ees ST 96640 1 9948000000900 20 REO A RRAR ORAN ONYAPESUERUAV ERN Ue PIE 
5000- 10,000 209 21.2 9.1 
10,000- 20,000 286 29 10.8 
> 20,000 261 26.5 16.5 
Parents§ 
Smokers 377 36.2 17 
Non-smokers 665 63.8 7.5 
Friends8 
Smokers 231 22.1 28.18 
Non-smokers 812 i 77.9 6 
*Numbers do not add up due to missing data t P«0.05 SP«0.001 
higher proportion of water pipe users 4496 than ciga- 
rette users 32.396 among smokers.? 
Water pipe smoking is perceived by many as being 
less dangerous than cigarettes.!?!^ The same miscon- 
ception was found in our study, where 2396 of students 
and 3796 of smokers thought other forms of tobacco 
use (including water pipe) were less harmful than ciga- 
rettes. Although data regarding the content hazard and 
health effects of water pipe use is not well established, 
there is growing evidence of the adverse health conse- 
quences of water pipe use, pointing towards it being as 
harmful as cigarettes if not even more.” This calls for 
367 
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Table 2. Knowledge of smoking adverse health effects among students 





% of students unaware of smoking adverse health effects 








Smoking Hazards Total Smoking Status College 
Sample Smokers | Non-smokers | Medical & Dental | Aris & Science 

Smoking harmful 4.6 12.2* 2.7 2.9 4.7 | 
M n "n — hl "TN 
Heart disease | 2 | 1.8 | 2 1.9 2 
Lung cancer | 06 | 0 0.7 0.3 : 0.9 | 
Oral cancer 6.9 10.8 6.4 5.3 9 

000 0 16.6 18.3 0 16.4 14.6 19.4* 
Hypertension | | 16 | 25.9 14.7* 12.9 19.9* 
Stroke | 25 30.5 24.4 23.4 27.2 
Sexual dysfunction | 35 39.3 34.3 37.2 31.8 
Impotence ^ — 442 48 44.1 46.9 40.6* 

` Gum disease ——— E 8 147 49 BT 

*P<0.05 


public health strategies to control this potential major 
health problem, including carrying out further epide- 
miological and toxicological research and health educa- 
tion. 

Our results indicated that both parental and peer 
smoking were important predictors of smoking. The so- 
cial influence of parents and peers are important deter- 
minants of smoking that are well supported in the liter- 
ature.” These results indicate that smoking prevention 
programs should take a future family-focused direction 
and address peer pressure as one of the most important 
factors which motivate adolescents to smoke. 

Although a high level of awareness and a good 
amount of knowledge about the health consequences of 
smoking was present among the students, it did not affect 
their smoking behavior. A simple relationship between 
tisk awareness and smoking behavior should not be ex- 
pected. A recent study on perceptions about cigarette 
smoking and risks among college students stated that 
young people, including college students, tend to under- 
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value the health consequences associated with smoking.“ 
Informing the public, especially such a highly educated 
and influential group, about the health consequences 
of smoking remains the back bone of health education. 
However, better health knowledge alone cannot stem the 
smoking epidemic especially since the habit develops in 
adolescents when long term risk may be of little concern 
and seen as being far in the future. Tobacco control ef- 
forts targeting young adults need to emphasize that each 
cigarette smoked is doing their body harm. 

In conclusion, although most of the respondents were 
aware of the health consequences of smoking, the habit 
Was not uncommon amongst them. The higher rate of 
water pipe use and the perception that it is less harmful 
than cigatettes points at an emerging public health prob- 
lem. More research is necessary to expand our under- 
standing of smoking habits, factors influencing initiation 
and persistence among females. In addition, collaborative 


.and more comprehensive anti-tobacco efforts are impor- 


tant to curb the tobacco epidemic in Saudi Arabia. 
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ince its first description by Key in 1945, spon- 
taneous regression of herniated disc material 
was described by other authors at different levels 
of the spine, especially in the lumbar slab." However, 
very few cases of spontaneous resolution of cervical disc 
herniation have been reported in the literature." Most 
cases are confined to disc herniation associated with ra- 
diculopathy.’ We report a particular case of spontane- 
ous resorption of symptomatic cervical disc herniation 


without surgical treatment. 


CASE 

Our patient was a 48-year-old sportsman, operated on 
in 1988 for a thyroid nodule, who presented at our in- 
stitution for a sudden severe pain on the left C6 level. 
He described acute cervical pain and paresthesia in his 
left upper limb. There was no history of trauma. His 


neurological examination revealed no motor or senso- 





ry deficits. All reflexes were brisk and symmetric. The 
basic x-rays of the cervical spine showed no particular 
signs. Whereas MRI showed a large disc herniation at 
the C5-C6 level, that was eccentric to the left side and 
which encroached the subarachnoid space and the left 
C6 root. The other intervertebral spaces were normal 
(Figure 1). We recommended that the patient undergo 
an anterior discectomy. However, the patient refused 
the operation because of his history of thyroid surgery. 
He then received analgesics, non-steroidal anti-inflam- 
matory drugs and a muscle relaxant during four weeks 
with immobilization by cervical collar. In the meantime, 
he reported spectacular improvement of his symptoms. 
Three months later, the follow-up MRI showed a com- 
plete regression of the extruded disc (Figure 2). 


DISCUSSION 


Ihe spontaneous resolution of herniated lumbar discs 


Figure 1. Magnetic 
resonance images 

in sagittal (a) and 
axial (b) T2-weighted 
views revealing large 
C5-C6 disc extrusion, 
through a disruption 
of the anulus fibrosus, 
eccentric to the left side 
and compressing the 
anterior aspect of the 
spinal cord. 
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Figure 2. Follow-up MRI in sagittal (a) and axial (b) T2-weighted images 
showing that the herniated disc completely varnished. 
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is a well-established phenomenon.**"! Thus, the disap- 
pearance of disc compression has been reported occa- 
sionally in the cervical spine ^"^ and rarely in the thoracic 
region. Most cases of disappearing herniation of the 
cervical disc reported in the literature were diagnosed 
using computed tomography. Only 40 or so cases were 
followed using MRI. 

Cervical disc herniation typically manifests with 
radiculopathy caused by compression of the cervical 
root and/or myelopathy due to spinal cord compres- 
sion. Radiographic studies would allow the final diag- 
nosis, and show evidences of the magnitude and level 
of the herniation. In neurosurgical practice, most sur- 
geons that have documented cervical disc extrusion us- 
ing MRI, support surgical treatment of patients with 
intractable radiculopathy and/or cervical myelopathy. 
The operation for cervical disc disease is a relatively 
safe procedure and surgical management might have 


resulted in more rapid and complete improvement of 


symptoms.’ Nevertheless, the potential tendency of re- 
gression of the disc herniation has suggested that many 
cervical discs could be successfully managed without 


712917 Maigne et al" reported a de- 


any surgical care. 
creasing size or disappearing herniated cervical soft- 
disc in 20 of 21 patients with cervical radiculopathy 
followed by computed tomography. In agreement with 


the reported approach, our case demonstrated extru- 


sion of the nucleus pulposus through a disruption of 


the anulus fibrosus and posterior longitudinal ligament 
(Figure 1b). Furthermore, this regression tendency is 
based on the anatomic position of the extruded disc 
material.^!* Since cervical disc herniation was classified 
as migration-type on sagittal view and lateral-type on 
axial view, it exhibited frequently a regression, and our 
case corroborates this condition. Moreover, Matsumoto 
et al showed in a recent retrospective study of conserva- 
tively treated patients with cervical myelopathy caused 
by cervical soft disc herniation” that the type and level 
of herniation on MRI have prognostic value. They con- 
cluded that patients with median-type herniations on 
axial images and those with herniations at more rostral 
intervertebral levels obtained favorable outcomes after 
conservative treatment. 

Herniated disc regression detected on MR images 
might show expanded dehydration of the pulposus nu- 
cleus and resorption of hematoma, which subsequently 
occur after anulus rupture." In an experimental study 
performed on rabbits, Minamide et al’ demonstrated 
that the proteoglycan chains of the herniated fragments 
undergo autolysis with loss of their hydrophilic capac- 
ity. Some reports have studied the mechanism and fac- 
tors affecting such regression. It has been suggested that 
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once herniated disc material is exposed to the vascular 
environment of the epidural space, the herniated frag- 
ment is then treated as a foreign body undergoing in- 
flammatory reaction, neovascularization and phagocy- 
tosis, yielding a decreasing size of this fragment. 


HERNIATED CERVICAL DISC 


atic cervical disc herniation, opting for a non-surgical 
treatment is a very courageous choice. It which should 
be established on good symptomatic analysis of MRI 
findings. This kind of decision should be case-based 
taking into account the high potential risk of neurologi- 
cal deterioration. 


To hope for a spontaneous resorption of symptom- 
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ryptosporidium is an intracellular protozoan par- 

asite and one of the most commonly reported 

enteric pathogens in both immunocompetent 
and immunocompromized hosts worldwide. It causes 
an infection resulting in diarrhea and biliary tract dis- 
ease! and is now recognized as a major cause of diarrhea 
in both immunosuppressed and immunocompetent 
hosts. The risk of severe and or prolonged disease is 
high in immunocompromized patients including solid 
organ transplantation recipients. It is more commonly 
seen in countries with increasing population and poor 
sanitary conditions. Prevalence is much higher in hu- 
man immunodeficiency virus (HIV )-infected patients." 
Ihe treatment of cryptosporidiosis in immunosup- 
pressed patients is still not clearly defined and response 
to proposed therapies is suboptimal. 


CASE 


A 60-year-old woman who received a living-related 
renal transplant 4 months earlier, presented with a 5- 
day history of colicky abdominal pain and watery diar- 
rhea 6-7 times per day. There was no vomiting, fever, 
or other constitutional symptoms. Her immunosup- 
pressant regimen included tacrolimus 2 mg twice daily, 
prednisolone 10 mg once daily, and co-trimoxazole DS 
once daily. Other medications included mycostastin 
Suspension and omeprazole. 

On examination she was fully oriented and afebrile 
with a blood pressure of 70/40 mm Hg. Her abdomen 
was soft and lax, with mild tenderness in the epigastri- 
um, left flank and sluggish bowl sounds. The remainder 
of her physical examination was unremarkable. She was 
started on intravenous fluid resuscitation with a normal 
saline bolus. 

Lab results showed a normal complete blood count, 
urea 22 mmol/L, creatinine 351 umol/L, potassium 4.1 


mEq/L, and sodium 132 mEq/L. Blood and stool cul- 
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tures were negative. Stool for Clostridium difficile toxin 
was negative. Colonoscopy with multiple biopsies from 
transverse, descending and rectosigmoidal colon were 
taken, and all showed the heavy presence of cryptospo- 
ridium on PAS stain (Figure 1). Esophageogastroduo- 
denoscopy was normal. Biopsies taken from the esoph- 


agus, stomach and duodenum showed no evidence of 


parasite, granuloma or inclusion bodies. 

She was started on paromomycin 500 mg twice daily 
and loperamide. Her condition gradually improved, and 
her creatinine normalized with intravenous hydration. 
She was discharged after four days of admission on par- 
omomycin 500 mg orally three times dailty for 1 month 
in addition to her previous anti-rejection regimen. On 
follow-up visits, her diarrhea had completely stopped. 
One month after discontinuing paromomycin she had 
her regular bowel movement while her immunosup- 
pressant was the same as before her hospitalization. 
Her serum creatinine was 73 umol/L and her trough 
tacrolimus level was 6.6 pmol/L. 


DISCUSSION 


Cryptosporidiosis is a protozoal infection, which has 
been increasingly recognized as a cause of diarrheal 
illness in both immunocompetent and immunocom- 
promised hosts. The risk of severe and prolonged 
disease is more in patients with cellular and humoral 
immune deficiencies including HIV-infected popula- 
tion, organ transplant recipients, patients on immu- 
nosuppressant drugs, patients with IgA deficiency or 
hypogammaglobunemia. Ihe frequency of isolating 
Cryptosporidium from stool of renal transplant patients 
was significantly higher than that found in two control 
groups, one consisting of patients with end-stage renal 
disease on hemodialysis and the other consisting of pa- 
tients with hypertension without renal abnormalities. 
Infection is more common in countries with poor sani- 
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Figure t. PAS stained section of colon biopsy showing positive organisms in the glandular lumen 


(100X, PAS Stain). 


tary conditions and increased crowding. Although more 
frequent in children less than 2 years of age, outbreaks 
occur worldwide in all age groups.*? Since early 1980s, 
massive outbreaks have been linked to municipal drink- 
ing water supplied in different parts of the world, espe- 
cially Europe and North America. 

Twenty-four species of Cryptosporidium have been 
identified. Cryptosporidium parvum is the only species 
responsible for clinical disease in humans, but it is not 
host specific, since it also infects other mammals.’ Its 
transmission is via spreading from infected person or 
animal or fecally contaminated environmental source, 
such as food or water? Pathogenesis is not well un- 
derstood, and no toxin has been identified. It causes 
secretary diarrhea, and the intracellular nature of the 
infection interferes with absorption of gut secretions. 
The organism can spread via intestinal lumen to involve 
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biliary system where they can cause strictures and chol- 
angitis. 

Diagnosis is usually established by identification of 
the organism in stool, duodenal aspirate or biopsy spec- 
imen. Since cryptosporidia spores are not detected by 
routine examination of the stool for ova and cyst, spe- 
cial stains are used such as Modified Acid Fast Stain. 
Fluorescent assays have been used to increase the sensi- 
tivity compared to light microscopy.?'? Enzyme immu- 
noassay (EIA) kits are also available. Acid fast stain has 
a sensitivity of 94% and a specificity of 76% and EIA 
has a sensitivity and specificity of 10096 compared to di- 
rect immunofluorescence.'! Serological detection using 
indirect fluorescent-antibody (IFA) assay or ELISA is 
also available. In our case, stool examination for parasite 
was negative but biopsies from the colon were positive. 

Ihere is no reliable therapy for cryptosporidiosis. 
Recovery usually depends on immune status of the host. 
Non-specific therapies are often given to immunodefi- 
cient patients including anti-diarrheal and supportive 
care with enteral or parenteral nutrition. A number of 
specific therapies have been tried. The largest experience 
is with paromomycin in acquired immune deficiency 
syndrome (AIDS) patients, where it was not found to 
be more effective than placebo." In AIDS patients, the 
best treatment is improvement of the immune status 
with Highly Active Antiretroviral Therapy, which can 
help resolve cryptosporidium infection. 

In renal transplant patients, no data are available on 
the best modality to treat this infection. Reduction of 
immunosuppressive therapy alone was reported to be 
associated with cure of Cryptosporidium-induced scle- 
rosing cholangitis.” Our patient responded well to 
paromomycin combined with an anti-motility agent. 
Establishing a definite role for paromomycin in treating 
cryptosporidium infections in renal transplant patients 
needs a well-designed clinical trial. This is the first case 
report of the use of paromomycin in the treatment of 
Cryptosporidium in a renal transplant patient. 


1. Chen, XM, Keithly, JS, Paya, CV, Larusso, NF. 
Cryptosporidiosis. N Engl J Med 2002; 346:1723. 

2. Tarimo, DS, Killewo, JZ, Minjas, JN, Msamanga, 
GI. Prevalence of intestinal parasites in adult pa- 
tients with enteropathic AIDS in northeastern Tan- 
zania. East Afr Med J 1996; 73:397. 

3. Fayer R, Ungar, BL. Cryptosporidium spp. and 
cryptosporidiosis. Microbiol Rev 1986; 50:458. 

4. Soave, R, Armstrong, D. Cryptosporidium and 
Cryptosporidiosis. Rev Infect Dis 1986; 8:1012. 

5. Mannheimer, SB, Soave, R. Protozoal infections 
in patients with AIDS. Cryptosporidiosis, isosporia- 
sis, cyclosporiasis, and microsporidiosis. Infect Dis 
Clin North Am 1994; 8:483. 


374 


6. Paul M Byleveld, Amanda Hunt and Jeremy M 
McAnulty, MJA 1999; 171: 426-428. 

7. Tarimo, DS, Killewo, JZ, Minjas, JN, Msamanga, 
Gl. Prevalence of intestinal parasites in adult pa- 
tients with enteropathic AIDS in northeastern Tan- 
zania. East Afr Med J 1996; 73:397. 

8. Framm, SR, Soave, R. Agents of Diarrhea. Med 
Clin North Am 1997; 81:427. 

9. Wbeer, R, Bryan, RT, Bishop, HS et al. Threshold 
of detection of Cryptosporidium oocysts in human 
stool specimens: Evidence for low sensitivity of 
current diagnostic methods. J Clin Microbiol 1991; 
29:1323. 

10. Arrowood, MJ, Sterling, CR. Comparison of 


conventional staining methods and monoclonal an- 
tibody- based methods for Cryptosporidium oocyst 
detection. J Clin Microbiol 1989; 27:1490. 

11. Siddons, CA, Chapman, PA, Rush, BA. Evaluation 
of an enzyme immunoassay kit for detecting crypto- 
sporidium in faeces and environmental samples. J 
Clin Pathol 1992; 45:479. 

12. White, AC Jr, Chappell, CL, Hayat, CS, et al. Paro- 
momycin for cryptosporidiosis in AIDS: A prospec- 
tive, double-blind trail. J Infect Dis 1994; 170:419. 

13. Abdo A, Klassen J, Urbanski S, Raber E, Swain 
MG, Reversible sclerosing cholangitis secondary 
to cryptosporidiosis in a renal transplant patient. J 
Hepatol. 2003 May; 38(5):688-91. 


Ann Saudi Med 27(5) September-October 2007  www.kfshrc.edu.sa/annals 


case report 


Bilateral benign endobronchial schwannomas 


Ahmet Bircan,* Nilgun Kapucuoglu,t Onder Ozturk,* Metin Ciris,t Munire Gokirmak, * 


Ahmet Akkaya* 


From the *Department of Pulmonary Medicine and t Department of Pathology, Faculty of Medicine, Suleyman Demirel University, Turkey 


Corresppondence and reprint requests: Dr. Ahmet Bircan - Department of Pulmonary Medicine - Faculty of Medicine - Suleyman Demirel 
University - Isparta - Turkey - T: 902462112418 - F: «902462371762 ahbircan& yahoo.com Accepted for publication November 2006 


Ann Saudi Med 2007; 27(5): 375-377 


eurofibroma and neurilemmoma are rare 

tumors of neurogenic origin that may pres- 

ent at any age. Neurilemmoma, also known 
as schwannoma, is even more uncommon.! It typically 
arises from neural crest cells that encapsulate the nerve 
sheath and can originate anywhere in the thorax com- 
monly from sympathetic or intercostals nerves, and rare- 
ly from the vagal nerves.” Localization of schwannomas 
in the bronchi or within the pulmonary parenchyma is 
also very rare.’ Here, we report a case of multiple endo- 
bronchial schwannomas with bilateral proximal airway 
involvement. 


CASE 


An 80-year-old man was admitted to our hospital with 
complaints of pleuritic chest pain and dyspnea on exer- 
tion which started two months previously. He denied 
smoking cigarettes, but stated that the walls in his house 
were plastered with white-stucco, including environ- 
mental asbestos minerals. He had no previous history 
of neurogenic lesions elsewhere. The past and family 
histories were also unremarkable for neurofibromato- 
sis. Chest examination revealed fine crackles on the left 
lung fields and breathing sounds were diminished at the 
left posterior lung base. Chest X-ray showed a linear 
density on the right side, extending from the hilar re- 
gion to the pleural surface, with an irregular mass lesion 
in the hilar region, moderate pleural effusion on the left 
side, and the syndrome of Chiliaditi. Ihe patient was 
not cooperative for pulmonary function tests and his ar- 
terial blood gases were within normal limits. In addition 
to chest X-ray, a thorax CT revealed an irregular soft- 
tissue density with punctuate calcification surround- 
ing and narrowing the left upper lobe bronchus, and 
left pleural thickening with moderate pleural effusion 
(Figure 1). Bronchoscopic examination showed muco- 
sal fragility, engorgement and narrowing of the right 
upper lobe bronchus and nearly complete obliteration of 
the left upper lobe bronchus with a submucosal tumor. 
Although the lesions had smooth surfaces, the mucosal 
biopsies were taken from each one. The histopathologi- 
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cal examination of each of these biopsies revealed that 
the tumors were placed under the bronchial epithelium, 
and composed of fascicles of spindle cells and palisad- 
ing nuclei without pleomorphism and mitotic activity 
(Figure 2). The immunohistochemical staining of tumor 
cells were strongly positive for 5-100 protein (Figure 2), 
and negative for collagen IV, SMA, Desmin and C-kit. 
CD34 immunoreactivity was detected in scattered cells. 
According to these findings the pathological diagnosis 
was reported as bilateral benign peripheral nerve sheath 
tumor consistent with schwannoma. The therapeutic 
options for endobronchial schwannomas such as sur- 
gery, electrocoagulation or Nd-YAG laser were refused 
by the patient. A diagnostic thoracentesis and pleural 
needle biopsy revealed tuberculous pleurisy. Combined 
antituberculous treatment of isoniazid, rifampicin, eth- 
ambutol and pyrazinamide was started. In the follow- 
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Figure 1. Thorax CT scan showing a soft tissue density obstructing left upper lobe 
bronchus and segmental atelectasis distal to the density. 
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palisading nuclei are seen under the normal mucosa (HEx40) (A,B). Immunohistochemical staining with S-100 protein revealing 


strongly stained tumor cells (DABx100) (C,D). 


up period, the symptoms of the patient diminished on 
the second month of antituberculous treatment. 


DISCUSSION 


Neurogenic benign tumors arising from the tracheo- 
bronchial tree are relatively rare.” Benign lung tumors 
have been reported to account for 1.9 96 of total lung 
tumors and most of them are papilloma (2996), hamar- 
toma (2496) and angioma (10%).° The incidence of in- 
trapulmonary neurogenic tumors was stated as 0.296 in 
a series of 1664 primary pulmonary tumors.? Most in- 
trapulmonary neurogenic tumors were neurofibromas, 
with schwannomas accounting for 25% of the tumors.’ 

Histopathological examination of the biopsy speci- 
mens in our case showed no malignant markers such as 
pleomorphism, atypia or mitotic activity, but schwanno- 
mas can demonstrate a degree of cellular pleomorphism 
and even show a degree of mitotic activity due to a reac- 
tion to degenerative change referred as ancient change. 
Ihe negative staining for collagen IV, although it may 
be positive around Schwann cells, and the strong diffuse 
staining for S-100 protein reinforced the diagnosis of 
schwannoma. 
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Kasahara et al reviewed 50 cases of pulmonary neu- 
rilemmomas reported in Japan and classified them ac- 
cording to their localization as central and peripheral 
type." Of these 50 cases; 25 were classified as central 
type (13 at trachea, 12 at bronchus). In our case, the 
tumors were localized in the upper lobe orifices bilater- 
ally. Two types of tumor extension were described by 
Kasahara et al, one of them was intraluminal growth 
and the other was the combined type involving both 
intraluminal and extraluminal spaces. Bronchoscopic 
examination and CT findings showed that the tumor 
extension in our case was of the combined type. To the 
best of our knowledge, there are only two case reports 
of endobronchial schwannoma located at two different 
sites. One of them was reported in the Japanese litera- 
ture in which the tumors were detected bilaterally by 
bronchoscopy.'! The other was reported in the English 
literature in which the tumors were located in the right 
middle/lower lobe bronchi and in the right basalis an- 
terior/basalis lateralis segmental bronchi." In our case, 
the tumor nearly completely obliterated the left upper 
lobe bronchus and the other one was located at the bi- 
furcation of right upper lobe bronchus. 
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The main symptoms of patients with endobronchial 
schwannoma are dyspnea, wheezing, cough, sputum 
production, and hemoptysis.^^'? Of the cases reported 
by Kasahara et al, three patients with the central type and 
all patients with the peripheral type were asymptom- 
atic.® It seems that the symptoms of our case (pleuritic 
chest pain and dyspnea on effort) were also not due to 
endobronchial tumors as the symptoms resolved after 
antituberculous treatment. The existence of a relation- 
ship between smoking and neurilemmoma is still un- 
proven. Harada et al speculated that multiple endobron- 
chial schwannomas might be caused by the proliferation 
of Schwann cells resulting from cigarette smoking fol- 
lowed by inflammation of the bronchial mucosa.'* The 
presence of smoking history in all patients (three current 
and one former smoker) reported by Suzuki et al sup- 
ported this speculation. In contrast to these observa- 
tions, our case denied active or passive cigarette expo- 
sure. Accordingly, there are similar cases in the pediatric 
age group.’ The relationship between the underlying 
diseases and schwannoma is also unclear. In this context, 
newly diagnosed tuberculous pleurisy and a history of 
environmental asbestos exposure were present in our 
patient. 

It is difficult to distinguish schwannoma from early 
bronchogenic carcinoma solely on the basis of bron- 
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choscopic findings. All bronchoscopic findings in our 
case were similar to bronchogenic carcinoma apart from 
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Although our patient had nearly 
complete obstruction of left upper lobe bronchus and 
atelectasis distal to the obstruction, he was nor given 
treatment since he refused all treatment modalities. 

The pathological examination is the cornerstone in 
the diagnosis of schwannoma, and bronchoscopic ex- 
amination is recommended for both the diagnosis and 
treatment. Benign endobronchial schwannomas must be 
kept in mind in the differential diagnosis of the patient 


with multiple bronchial tumors. 
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racheobronchopathia osteochondroplastica (TO) 

is a benign disease, first described in 1855 

and rather rarely since. Only a few hundred 
cases have been reported. Osseocartilaginous submuco- 
sal nodules projecting into the lumen of the trachea and 
bronchi characterize the disease.’ The mechanism of 
its occurrence remains controversial. Most cases are as- 
ymptomatic and frequently diagnosed incidentally dur- 
ing intubation, endoscopy or autopsy"? The incidence 
of TO appears to be underestimated in the literature 
in view of the fact that it is usually benign. However, a 
more accurate estimate of its true prevalence may be- 
come available through the use of bronchoscopy and 
computerized tomographic scanning. 


CASE 

A 66-year-old non-smoking male patient was referred 
to respiratory medicine at King Hussein Medical 
Center, Amman in July 2005 with a 6-year history of 
recurrent attacks of mild hemoptysis. He was assessed 
by different general practitioners over the years and had 
been diagnosed as having recurrent attacks of acute 
bronchitis. Several chest X-rays were done during this 
period, which had been reported as normal. Two weeks 
prior to his admission he had a mild fever sensation 
with excessive sweats, mainly at night. He had diabetes 
mellitus for 15 years and was on an oral hypoglycemic 
agent, which was shifted to insulin in 2002 because of 
poor control. Past surgical history was positive for an 
appendectomy 10 years ago and surgical repair of a dia- 
phragmatic hernia 3 years later with no endotracheal 
intubation problems or any postoperative pulmonary 
complications. He was a retired phosphate mine guard 
but had never been in close contact with phosphate. 
There was no history of cigarette smoking or contacts 
with domestic animals or birds. There was no history 
to suggest contact with any case of tuberculosis. Upon 
admission he had a temperature of 38°C, a pulse of 80 


beats/minute and a respiratory rate of 16/minute His 
chest auscultations revealed only a few scattered expi- 
ratory wheezes. A chest X-ray showed a left lower zone 
homogenous opacity obscuring the left cardiac border. 
Laboratory tests including a complete blood count, 
liver and kidney functions, and arterial blood gases 
were normal. Pulmonary function tests including a 
How volume loop and diffusion tests were normal. His 
sputum cytology was negative for both malignant cells 
and acid-fast bacilli stain and culture. A high-resolu- 
tion chest CT scan demonstrated small nodules with 
calcifications at the trachea wall with mild tracheal 
narrowing but without any deformity (Figure 1). A 
diagnostic fiber optic bronchoscopy showed multiple 
yellow-white, hard, papilla-like numerous nodules on 
the anterior and lateral walls of the trachea sparing 
its membranous part extending from just below the 
vocal cords to the proximal part of both main bron- 
chi (Figure 2). Histopathological examination of the 
biopsy samples from these lesions showed osteocar- 
tilaginous tissue, typical of TO (Figure 3). Bronchial 
wash stains for bacteria, TB and fungi were negative. 
During his stay he was seen by an ophthalmologist and 
an ENT surgeon in order to rule out signs of systemic 
diseases, moderate diabetic retinal changes were the 
only abnormalities demonstrated. He was treated as 
a case of chest infection and had a very good clinical 
recovery with resolution of his chest X-ray inflamma- 
tory changes. On his 6-week follow up visit the patient 
showed no symptoms of chest infection but continued 
to complain from recurrent attacks of mild hemopty- 
sis. His sputum and bronchial washings TB cultures 
that were requested during his stay in hospital proved 
to be negative. 


DISCUSSION 


Tracheopathia osteochondroplastica is an uncommon 
abnormality of the cartilaginous tracheal wall, charac- 
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Figure 1. A computerized tomography scan of the chest showing 





nodules and calcifications of the trachea. 
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Figure 2. Fiber optic bronchoscopy showing multiple hard I 
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numerous nodules on the anterior and lateral walls of the 


trachea. 





Figure 3. Microscopic examination of bronchial biopsy sample 








showing the abnormal osteocartilaginous tissue. 
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terized by the presence of osteocartilaginous calcified 
nodules within the submucosa, with a variable degree 
of diffuse tracheal narrowing. It is characterized by the 
presence of polyps in the trachea and main bronchi, 
which consist of osseous tissue. Involvement may ex- 
tend to lobar or segmental bronchi. The nodules origi- 
nate in the airway cartilages and thus typically spare the 
posterior membranous wall of the airways. Ihe disor- 
der is more common in men and the diagnosis is usually 
made in the fourth through sixth decades of life. There 
is no relationship to smoking or other systemic disor- 
ders. During the last sixteen-year of bronchoscopic ex- 
perience at KHMC, our pulmonologists encountered 
only this patient with TO among more than 5000 per- 
formed bronchoscopies. This case presentation empha- 
sizes the importance of bronchoscopic examination in 
the diagnosis of such cases and clearly underlines the 
significance of the early referral of all cases with recur- 
rent hemoptysis to a pulmonologist. 

The etiology of TO remains unknown. There are 
reported cases of TO with a concomitant silicosis and 
non-Hodgkin pulmonary lymphoma*’ but it seems 
that these cases occurred by coincidence. Our patient 
worked in a phosphate mine for a long period but his 
work did not involve direct or close contact with the 
raw silica. His radiological and pulmonary function 
tests did not suggest such a clinical diagnosis. Ihe ma- 
jority of patients remain asymptomatic, but a small 
number develop severe airway stenosis. Other pulmo- 
nary symptoms include dyspnea and hemoptysis. One 
of the complications is the increased incidence of recur- 
rent respiratory infections. The pulmonary symptoms 
and complications are the consequence of narrowing 
and thickening of the airway walls. Our patient had de- 
scribed several chest infective episodes most probably 
because of the mucosal wall irregularity that he had. 
A long-standing diabetes history probably had an in- 
fluence on the recurrences of these attacks. Plain chest 
X-ray films are often unremarkable but may demon- 
strate atelectasis, consolidation, tracheal modularity, 
or narrowing. CT reveals tracheal modularity with 
calcification and narrowing.^/ The diagnosis is usually 
made on the basis of endoscopy. Differential diagno- 
sis of nodular excrescences includes tracheobronchial 
amyloidosis, endobronchial sarcoidosis, calcificating le- 
sions of tuberculosis, papilomatosis, tracheobronchial 
calcinosis and relapsing polychondritis. Our patient 
didn’t have any of the systemic symptoms that usually 
point out to the above diagnoses nor he had their histo- 
pathological finding on his bronchial biopsy, which was 
rather diagnostic of TO. Bronchoscopy is the most de- 
finitive diagnostic test. The bronchoscopic appearance 
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alone is diagnostic of the disease. Although there is no 
specific therapy for this disorder, management of TO 
includes bronchodilators, prompt treatment. of pul- 
monary infections, and bronchoscopic dilatation when 
indicated. However, in severe cases, bronchoscopic 
removal of obstructing excrescences and surgery has 
been performed with therapeutic effect.? Treatments 
attempted included cryotherapy, laser excision, exter- 
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nal beam irradiation, and bronchoscopic removal of the 
obstructing lesions. The prognosis is usually favorable. 
Clinicians should include this disease in the list of dif- 
ferential diagnoses when confronted with symptoms 
like persistent and often productive cough, haemopty- 
sis, dyspnoea and wheeze. Awareness of the condition 
as a differential diagnosis to neoplasm is important, to 
avoid unnecessary intervention or treatment. 
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37-year-old married woman presented to the 

gynecology outpatient department with 3 

months history of galactorrhoea and irregular 
menstrual cycle. No history of visual problems could 
be elicited. After initial evaluation she was referred to 
the endocrinology department for further investiga- 
tion of her hormonal status. The visual field examina- 
tion revealed bitemporal hemianopsia on perimetry. 
Galactorrhoea was also observed. Her pertinent labo- 
ratory investigations included high serum calcium (14 
mg/dL), high levels of serum prolactin (120 pg/L) 
and parathyroid hormone (110mEq/L).The thyroid 


stimulating hormone (TSH), cortisol, gonadotropins 
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and serum calcitriol levels were normal. Two months 
later the patient presented with polyuria, polydipsia and 
bone pain. A high-resolution contrast-enhanced MRI 


(CEMRI) of the sella (Figure 1) and plain radiograph 
of the hands (Figure 2) was performed. 


What are the abnormal findings on the MRI and 
the hand x-ray? 

What additional studies are needed to make a di- 
agnosis? 


What is the likely diagnosis? 


Answer on page: 388 
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Figure 1a. TIW MRI sagittal section showing a sellar mass with Figure 1b. Peripheral rim enhancement is seen on post-gadolinium 


hypointense center. 


T1W sagittal image. 
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Figure 2. X-ray of the hands showing osteopenia and subperiosteal erosion in the 
phalanges (arrow). 


382 Ann Saudi Med 27(5) September-October 2007  www.kfshrc.edu.sa/annals 


letters 


Lung Cancer in Bahrain 
(1952-2004) 


To the Editor: We read with in- 
terest the paper on "The incidence of 
lung cancer in the Gulf Cooperation 
Council countries” by Al-Hamdan 
et al.’ We are particularly concerned 
about the number of Bahraini pa- 
tients with lung cancer included in 
this paper from the Gulf Centre for 
Cancer Registration. As such, we 
wish to provide a short critique of 
the paper and contribute additional 
data from Bahrain. 

Applying the same WHO cri- 
teria as those used by Al-Hamdan, 
we reviewed all the histopathology 
and hematopathology archives from 
all government and private hospi- 
tals and clinics in Bahrain between 
1952 and 2004. During these 52 
years, there were 7336 Bahraini 
patients with malignant neopla- 
sia, 3972 males and 3364 females 
(Table 1). There were 541 (7.496) 
patients with primary lung cancer; 
427 (7996) male, 114 (2196) females 
and sex ratio of 3.7:1. Primary lung 
cancer ranked 2nd and 11th most 
common cancer in the males and fe- 
males respectively. It also accounted 
for 10.896 and 3.496 of all malig- 
nancies in the males and females 
respectively. Breast cancer was the 
most common primary malignancy 
in the general and female cancer 
population. 

In Al-Hamdan, based on 1998- 
2001 data, there were 204 Bahraini 
patients with lung cancer; 151 
males, 53 females and sex ratio 
of 2.8:1. Lung cancer ranked first 
and second most common cancer 
in Bahraini males and females re- 
spectively. It also accounted for 2096 
and 12.196 of all malignancies in the 
male and females cancer patients 
respectively. However, during the 
same period (1998-2001) we found 
only 54 (47 males and 7 females) 
patients in the pathology registries 
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and not 204 patients as cited by Al- 
Hamdan.! This deficit of 150 raises 
two main questions. 

Firstly, the exact origin of the 
additional 150 Bahraini patients 
must be questioned. It is quite pos- 
sible that we may have missed a 
few cases from the pathology reg- 
istries, but it is highly unlikely that 
we missed as many as 150. There 
are a number of possible explana- 
tions for this discrepancy: (a) The 
Bahrain data included lung cancer 
patients diagnosed before 1998 or 
after 2001. But this would put the 
Bahrain figure outside the stan- 
dardized inclusion criteria of the 
period under study, thus doubting 
the comparative results of the entire 
report. (b) There is inflation of the 
Bahrain figures by including cases 
unaccounted for. We found 49 non- 
Bahraini patients in the pathol- 
ogy registries diagnosed between 
1952-2004 and another 13 patients 
diagnosed between 1967-1998 as 


metastatic tumours and malignan- 
cies of unknown behaviour whether 
primary or metastatic (i.e. ICD-O 
behavioural codes B/6 and B/9 re- 
spectively). However, even if these 
62 patients are added it would still 
not account for the 150 patient defi- 
cit. (c) There are technical errors of 
cancer registration such as counting 
multiple biopsies or cytology aspi- 
rates obtained from the same lesion 
and same patient according to their 
number. (d) The data may have in- 
cluded histologicaly unconfirmed 
but clinically diagnosed cases. But 
the analysis of the histological pat- 
tern of lung cancer provided is 
against this assumption. 

Second, in view of the sampling 
ambiguities any interpretation of 
data related to Bahrain would send 
the wrong messages about the fre- 
quency, rank, ASR, gender distri- 
bution, sex ratio, and histological 
pattern of cancer patients in general 
and those of lung in particular. We 


Table 1: The main results on lung cancer in Bahrain between 1998-2001 by Al-Hamdan from Gulf Centre for 
Cancer Registration as compared those of the same period and between 1952-2004 from pathology registries in 
Bahrain. 
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equally question the population 
data used in the calculation of the 
standardized rates as these may 
either be wrong or non-represen- 
tative of Bahrain or other Arabian 
Gulf states. We also note the fol- 
lowing: (a) The 34.3 and 12.1 age 
standardized rate (ASR) of lung 
cancer for males and females in 
Bahrain cited, by Al-Hamdan are 
not only higher than those of other 
populous Arabian Gulf states but 
would put the tiny 405 667 popu- 
lation of Bahrain on par with rates 
in Europe, North America, Japan, 
China, Australasia and Southeast 
Asia.” We feel the 10.4 and 2.6 
ASR reported in this communica- 
tion for males and females respec- 
tively, are more realistic and repre- 
sentative of the incidence of lung 
cancer in Bahrain, They are also 
consistent with data from other Gulf 
states. ® (b) There is no adequate ex- 
planation for the higher rates of lung 
cancer in Bahrain in Al-Hamdan as 
compared to those of the nearby 
Arabian Gulf countries, which 
share many common family, ge- 
netic, environmental and socioeco- 
nomic factors. Smoking cannot be 
the sole factor. Otherwise, it would 
mean that one in every 5 persons 
in Bahrain will develop lung cancer 
during their lifetime. Furthermore, 
while we do not doubt the associa- 
tion of smoking and lung cancer, we 
note that all support data used in the 
Al-Hamdan et al paper are indirect 
and refer to the prevalence of smok- 
ing in the Arabian Gulf countries. 
It would have been more meaning- 
ful if the authors obtained direct 
information about smoking among 
lung cancer patients themselves and 
correlated this with the anatomical 
distribution and the histology of 
the tumours. These gaps imply that 
the returned cancer notification 
forms for cancer registration were 
primarily deficient in fundamental 
data. (c) The frequency of breast 


cancer as the most common can- 
cer in Bahrain and in many other 
Arabian Gulf counties must not be 
ignored. ^^^ 

There are 11 names on the au- 
thorship list of Al-Hamdan et al 
paper of whom at least 6 are reg- 
istrars of their local cancer regis- 
tries! This raises an ethical issue 
of authorship. Thus while we stress 
that the validity of published data 
of any cancer registry is determined 
by the amount of histopathology 
confirmation of the cases, we note 
that in Al-Hamdan study, the ef- 
fort of the entire behind the scene 
workforce including histopatholo- 
gists, who contributed significantly 
towards its publication, was ignored 
and not even acknowledged. The 
international standard of biomedi- 
cal journals is clearly against this 
form of authorship unless “contrib- 
utorship’ is acknowledged.”* We 
need to stress that the possession 
of data contributed by others and 
the administrative affiliation of the 
‘contributorship’ are not criteria for 
authorship.^? 


Fayek A. Alhilli,* Das S. Nagalla,* 
Abdulla Darwish,t Ali Abalkhail,t 
and Naseem Ansarit 


From the *Department of Pathology, 
Salmaniya Medical Complex, Bahrain, 
tDepartment of Pathology, Bahrain 
Royal Defense Forces Hospital, 
Bahrain and the $Department of 
Pathology, Arabian Gulf University, 
Bahrain 


Correspondence and reprint requests: 
Prof. Fayek A. Alhilli, Pathology, 
Salmaniya Medical Complex, PO Box 
12, Bahrain 

1: 497317279513 

F: 497317279649 
falhiliehotmail.com 


REFERENCES 

1. Al-Hamdan N, Al-Jarailah M. Ravichandran K, 
Al-Sayyad J, Al-Lawati J, Khazal Z, Al-Khateeb F, 
Abdulwahab A, Ai-Mulla A, Al-Asfour A, Bazar- 
bashi S. The incidence of lung cancer in the Gulf 
Cooperation Council countries. Ann Saudi Med 
2006; 26: 433-438 

2. Parkin DM, Whelan SK, Ferlay J, Teppo L, Thom- 
as B. (eds). Cancer incidence in five continents. 
IARC Sceintific Publication. Lyon. 2002; VII(155) 

3. Parkin DM, Bray F, Ferlay J, Pisani P. Global 


cancer statistics, 2002. CA Cancer J Clin 2005; 55: 
74-108, 

4. Mahboubi E. Epidemiology of cancer in Saudi 
Arabia, 1975-1985. Ann Saudi Med 1987: 7: 265-276 
5. Al Tamimi TM, Al-Bar A, Al-Suhaimi S, Ibrahim E, 
Ibrahim A, Wosornu L, Gabriel GS. Lung cancer in 
the eastern region of Saudi Arabia: a population- 
based study. Ann Saudi Med 1996; 16: 3-11 

6. El-Hela! T, Bener A, Galadari I. Pattern of cancer 
inthe United Arab Emirates referred to Al-Ain hos- 
pital. Ann Saudi Med 1997; 17; 506-509 

7, International Committee of Medical Journal Edi- 
tors: Guidelines on authorship. BMJ 1985; 291. 722 
8. Shapiro DE, Wenger NS, Shapiro MF. The con- 
tributions of authors to multiauthored biomedical 
research papers. JAMA 1994; 271: 438-42. 


Ann Saudi Med 27(5) September-October 2007 www.kfshrc.edu.sa/annals 


Arab and Muslim Physicians and Scholars 


Ibn Al-Nafis: Discoverer of the Pulmonary 


Circulation 
Samir S. Amr, MD* Abdelghani Tbakhi, MDT 


From the *Pathology Services Division, Dhahran Health Center, Saudi Aramco, Dhahran, Saudi Arabia and the t Department of Pathology, King 


Faisal Specialist Hospital and Research Center, Riyadh, Saudi Arabia 


Correspondence and reprint requests: Samir 5 Amr, MD - Saudi Aramco - PO Box 8341 - Dhahran 31311 ’ Saudi Arabia - T 496638776789 F: 


406638776783 ° samir.amri&aramco.com 


Ann Saudi Med 2007; 27i5x 385-387 


۳ | fhe Arab physician Ala’ al-Din ibn Abi al- 
Hazm, well known as Ibn al-Nafis, was born 
in the year 1210 in al-Qurashiyya, a village 

near Damascus, hence he was known as Al-Dimashai. 

His family originally came from Qarash, a village be- 

yond the River Oxus, and that, according to some au- 

thors, gave him the “nisbah” of al-Qurashi.' 

His initial medical studies were in Damascus at the 
Great Nuri Hospital, Al-Bimaristan Al-Nuri Al-Kabir, 
built by the Turkish Prince Nur al-Din Mahmoud ibn 
Zanki after his conquest of Damascus in 1154. Ibn al- 
Nafis teacher at that hospital was Muhadhdhab al-Din 
Abd al-Rhim ibn Ali Al-Dakhwar, who established al- 
Dakhwariyya Medical School in Damascus, and was 
the Chief of Physicians for Syria and Egypt during 
the rule of the Ayyubid ruler al-Adil. Al- Dakhwar was 
appointed by al-Adil's successor, al-Muazzam, as the 
head of the Nuri Hospital? Other contemporaries of 
Ibn al-Nafis were Ibn Abi Usaybi'a and Ibn al-Quff. 

In 1236, Ibn al-Nafis moved to Egypt. He became 
Chief of Physicians (Ra'is Al-Atibba’) in Egypt and 
the private physician for the Mamluk ruler Sultan Al- 
Zahir Baybars al-Bunduqdari, who ruled Egypt dur- 
ing the period 1260-1277. He had a thriving practice 
and became wealthy. He built a house in Cairo, and 
entertained rulers, leading physicians and colleagues. 
Towards the end of his life, Ibn al-Nafis donated his 
house and library to the newly established Al Mansouri 
Hospital, which was built in 1284 by the Mamluk 
Sultan al-Mansur Sayf al-Din Qalawun al-Alf.'? He 
died in Cairo on December 17, 1288, at the age of 78, 
after an unknown illness. 

In addition to his medical studies, Ibn al-Nafis 
learnt Islamic religious law, and became a renowned ex- 
pert on Shafi school of jurisprudence (Fiqh). He lec- 
tured at al-Masruriyya School in Cairo. His name was 
included in a book on “Great Classes of Shafi'i Scholars 
( Tabaqat al-Sbafriyyin al-Kubra) by Taj al-Din al-Subki 
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indicating his fame in religious law.’ 

Ibn al-Nafis was a prolific author. He had an out- 
standing memory and had written his books from 
memory without reference to other textbooks or com- 
pendia. According to Nagmia, his works can be divided 
into several categories": 


I. Original contributions: 

+ Kitab A-Sbamilfial-Sina'aal-Tibbiyya (Comprehensive 
Book on the Art of Medicine). He wrote this book 
when he was in his thirties. It consisted of 300 vol- 
umes of notes, 80 of which were published. This 
book contained a section on surgical techniques, 
thus shedding lights on Ibn al-Nafis as a surgeon. 
According to Iskandar, there are three stages for 
each Operation: al-I'ta' (The presentation for diag- 
nosis); al-amal (the operative procedure); and al-bifz 
(preservation-post operative care). 

+ Kitab Al-Mukhtar Min al-Agbdiyab (Book of Selection 
of Nutrients). 

+ Al Mubadbab fi al-Kobl (The Polished Book on 
Ophthalmology). 

+ Bughyat al-Talibin wa Hujjat al-Mutatabbibin 
(Reference Book for Physicians). 


+ Kitab Jame’ Al-Dagaig fi al tibb (The Composite of 


Details in Medicine). 


II. Commentaries on Greek works 

+ Sharh Fusul Al Bugrat (Commentary on Hippocratic 
Apborism). 

+ Ibidimiya li Bugrat wa tafsirubu li al Amrad al 
Wafideh (Commentary on the Epidemiology of Disease 
by Hippocrates) 

+ Sharh Tagdimat Al-Marifab (Commentary on 
Hippocratic Prognostics). 

٠ Sharh Tabiat al-Insan li Bugrat (Commentary on 
Hippocrates book “De Natura Hominis or Nature of 
Man). 
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III. Commentaries on Islamic medical works; 

+ Kitab Mujaz al-Qanun (Commentary on Al Qanun fi 
al Tibb by Ibn Sina). This commentary made Ibn AI 
Nafis most famous, and was published several times. 
A review of this book was written by Kahya from a 
copy in Turkey. | 

+ Sharh Tasbrib Al Qanun (Commentary on the Anatomy 
in Al-Qanun). In this book, he gives the earliest de- 
scription of the pulmonary circulation. 

+ Sharh Mufrada Al Qanun (Commentary on Simple 
Medicines in Al Qanun). 

+ Sharh Masail Hunain (Commentary on Questions of 
Hunain Ibn Ishaq). 


VI. Contributions to Islamic theology and philoso- 

phy: 

+ Al Risalah Al Kamaliyyab fi al Sira al Nabawiyyab 
known also as Fadil bin Natiq on the life story of the 
prophet of Islam. 

+ Al Mukbtasar fı Ilm Usoul al Hadith (A Short Account 
of the Methodology of Hadith). 


Several articles by Arab and Western authors discuss 
the role of Ibn al-Nafis in the discovery of the pulmo- 
nary circulation." He challenged the Galenic concept 
of circulation which stated that blood reaching the right 
side of the heart went through invisible pores in the sep- 
tum of the left side of the heart, where it mixes with air 
to create spirit and then was distributed to the body. 

Western writers gave credit of the discovery of the 
pulmonary circulation to Michael Servetus (1511- 
1553), a Spanish physician and theologist," and to 
William Harvey.” Soubani and Khan elaborated on 
the European descriptions of circulation and the resem- 
blance between the writings of Ibn al-Nafis on this issue 
and those of later European writers such as Servetus, 
and Colombo.^ 

Some authors believe that Western writers used Ibn 
al-Nafis concept of circulation in their “re-discovery” 
three hundred years later.” One writer raised ques- 
tions regarding whether Ibn al-Nafis was known to the 
European scholars during the age of Renaissance and 
that they opted to ignore his writing or not give proper 
credit to him." 

The credit for recognizing Ibn al-Nafis as the discov- 
erer of the pulmonary circulation goes to Dr. Muhyi al- 
Din al-Tatawi of Egypt. In 1924, Dr. al-Tatawi found a 
manuscript of “Sharh Tashrih al-Qanun’ in the Prussian 
State Library in Berlin (Manuscript 912), while work- 
ing on his dissertation for a doctorate at the Faculty of 
Medicine of the Albert Ludwigs University in Freiburg, 
Germany.” Ibn al-Nafis stated the following regarding 





the pulmonary circulation: 

«This is the right cavity of the two cavities of the 
heart. When the blood in this cavity has become thin, 
it must be transferred into the left cavity where the 
pneuma is generated. But there is no passage between 
these two cavities, the substance of the heart there be- 
ing impermeable. It neither contains a visible passage, 
or as some people thought, nor does it contain an invis- 
ible passage which would permit the passage of blood, 
as Galen thought. The pores of the heart there are com- 
pact and the substance of the heart is thick. It must, 
therefore, be that when the blood has become thin, it is 
passed into the arterial vein (pulmonary artery) to the 
lung, in order to be dispersed inside the substance of 
the lung, and to mix with the air. The finest parts of the 
blood are then strained, passing into the venous artery 
(pulmonary vein) reaching the left of two cavities of the 


heart, after mixing with the air and becoming fit for the 


i 





Ibn Al-Nafis’ 13th century treatise The Concise Book (Kitab 
Mujiz) which epitomized the Canon of Ibn Sina. 
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generation of pneuma...” 

In describing the anatomy of the lungs, Ibn al-Nafis 
stated, "Ihe lungs are composed of parts, one of which 
is the bronchi, the second, the branches of the arteria 
venosa and the third, the branches of the vena arteri- 
osa, all of them connected by loose porous flesh’ The 
need of the lungs for the vena arteriosa is to transport 
to it the blood that has been thinned and warmed in 
the heart, so that what seeps through the pores of the 
branches of this vessel into the alveoli of the lungs may 
mix with what there is of air therein and combine with 
it, the resultant composite becoming fit to be spirit 
when this mixing takes place in the left cavity of the 
heart. The mixture is carried to the left cavity by the 
arteria venosa." 

Ibn al-Nafis also postulated that the nutrition of the 
heart is extracted from the small vessels passing through 
its wall. He stated *.. Again his (Avicennas) statement 
that the blood that is in the right side is to nourish 
the heart is not true at all, for the nourishment to the 
heart is from the blood that goes through the vessels 
that permeate the body of the heart... This rarely men- 
tioned contribution of Ibn al-Nafis on the nutrition of 
the heart and its blood supply made him the first to put 
forward the concept of coronary circulation. 

Ibn al-Nafis works were translated to Latin in 
Venice, Italy, by Andrea Alpago of Belluno in 1547. 
He was a physician working for the Consulate of the 
Venice in Damascus. Few years later, Michael Servetus 
from Aragon, Spain, described the pulmonary circula- 
tion in his theological book, “Christianismi Restitutio’, 
in 1553 and wrote, “..air mixed with blood is sent from 
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the lungs to the heart through the arterial vein; there- 


fore, the mixture is made in the lungs. The bright color 
is given to the sanguine spirit by the lungs, not by the 
heart The Church accused Servetus of heresy for his 
insistence on denying the dogma of the Trinity, and 
for opposing the teachings of Galen. He was burnt at 
the stake by order of the protestant Geneva governing 
council as a heretic. 

About the same time, Andreas Vesalius, the famous 
Flemish anatomist, described the pulmonary circu- 
lation in his book "De Humani Corporis Fabrica’, in a 
manner similar to Ibn Nafis’ description. In the first 
edition of the book (1543), Vesalius agreed with Galen 
that the blood “.. soaks plentifully through the septum 
from the right ventricle into the left...’ However, in the 
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smallest quantity of blood can be transfused through 
the substance of the septum from the right ventricle to 
the left.." It is not clear whether Vesalius had access to 
Ibn al-Nafis translated work or not. 

William Harvey wrote in his book "Exercitatio 
Anatomica de Motu Cordis et Sanguinis in Animalibus’, 
published in 1628, about the movement of the blood and 
the importance of valves in the circulation of blood." In 
his book he described the movement of the blood from 
the heart to the lung. However, he did not elaborate on 
the physiology of the pulmonary circulation and its role 
in the exchange of gases. 

We conclude that Ibn al-Nafis should be recognized 
as the first discoverer of the pulmonary circulation, 300 
years before it was described by European physicians. 
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RI revealed a soft tissue mass in the sella 

causing its expansion. [he mass was hypoin- 

tense on T1W images (Figurela) showing 
peripheral enhancement on post gadolinium image 
(Figure 1b). A plain radiograph of the hands shows 
osteopenia with subperiosteal erosion in the phalan- 
ges (Figure 2). A diagnosis of pituitary macroadenoma 
was suggested based on the MR appearance. She was 
put on bromocriptine therapy following which her pe- 
riods became regular. In view of subperiosteal erosion 
seen on the plain radiograph, a suspicion of hyperpara- 
thyroidism was made as subperiosteal erosion of the 
bone, particularly along the radial aspect of the middle 
phalanx of middle and index finger, which is virtually 
pathognomonic for hyperparathyroidism although os- 
teopenia can be found in other conditions, viz. osteo- 
malacia, multiple myeloma. Contrast enhanced CT 
scan of neck was performed, which revealed enlarged 
right inferior parathyroid gland. MRI of the abdomen 


was also performed which revealed a small well defined 


space occupying lesion in the proximal body of pan- 
creas, which was uniformly hypointense on T1W im- 
age and hyperintense on T2W image (Figure 3a, 3b). 
Bilateral adrenal hyperplasia was also noted. Based on 
the clinical profile, laboratory findings and imaging ap- 
pearance, a diagnosis of MEN 1 syndrome was suggest- 
ed. She underwent trans-sphenoidal decompression of 
the mass and histopathology confirmed the diagnosis 
of pituitary adenoma. The patient also underwent total 
parathyroidectomy, enucleation of the pancreatic tu- 
mor. Histopathology of the resected specimens showed 
parathyroid hyperplasia and neuroendocrine tumor of 
the pancreas. She is on clinical follow up and is doing 
well. 


DISCUSSION 

Multiple endocrine neoplasia type 1 (MEN 1) also 
known as Wermer's syndrome, is an autosomal domi- 
nant genetic syndrome characterized by a predisposition 
of simultaneous or successive development of neoplasia 





Figure 3. T1 weighted axial MR image showing a hypointense lesion in the proximal body of the pancreas (arrow) (a).The lesion 
appears mildly hyperintense on TSE T2 weighted axial image (arrow) (b). 
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MULTIPLE ENDOCRINE NEOPLASIA 


and or hyperplasia of several endocrine glands.! It is 
caused by a germ line mutation in the MEN 1 gene lo- 
cus coding for a tumor suppressor protein, called menin.* 
Jacob Erdheim in 1903 first described this condition in a 
patient with tumors involving two endocrine organs, the 
pituitary gland and the parathyroid glands and almost six 
decades later Steiner et al introduced the term “Multiple 
Endocrine Neoplasia" to describe a combination of tu- 
mors of three different types of endocrine glands viz. 
familial parathyroid, pituitary and pancreatic islet cell 
tumors (MEN type 1), familial pheochromocytoma, 
medullary thyroid carcinoma and hyperparathyroidism 
(MEN type 2) and non familial parathyroid tumors and 
papillary thyroid carcinomas (MEN type 3)? Classical 
MEN 1 includes primary hyperparathyroidism (HPT), 
enteropancreatic neuroendocrine tumors (EPNET) and 
pituitary adenomas. 

Primary hyperparathyroidism is the most common 
manifestation of MEN 1 syndrome and most of the af- 
fected individuals develop hypercalcemia by age 40. 
Parathyroid hyperplasia is the most common cause of 
hyperparathyroidism in MEN 1, although single and 
multiple adenomas have been described.’ Manifestations 
of hyperparathyroidism in MEN 1 includes nephrolithi- 
asis, pathological fractures, gastrointestinal and muscu- 
loskeletal complaints. Enteropancreatic neuroendocrine 
tumors (EPNET) are the second most common mani- 
festation of MEN 1.' Most frequent tumors are gastrino- 
mas and insulinomas.! Early identification of EPNET is 
of critical importance as these tumors represent the most 
frequent cause of death with this syndrome.’ Pituitary 
tumors occur in more than half of patients with MEN 
1 and tend to be multicentric, making them difficult to 
resect. Prolactinomas are the most common and are di- 
agnosed by finding serum prolactin levels >200 pg/L 
and can be picked up on dynamic CEMRI.’ Clinical 
symptom depends on the size of the adenoma and the 
intensity of hormone secretion. In addition, MEN 1 car- 
riers can have various other endocrine or non endocrine 
lesions like adrenal hyperplasia, thymoma, thymic and 
foregut carcinoids.’ 
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The diagnosis of MEN 1 syndrome is established by 
family screening, clinical data, and appropriate hormonal 
assay and stimulation tests. Family history of similar dis- 
ease is very important as first-degree relatives of MEN 1 
patient have about 50% risk of development of the dis- 
ease. Imaging studies play a crucial role in identification 
of the target organs of lesions suspected on the basis of 
clinical and laboratory findings, staging of malignant le- 
sions and search for an occult co-existing lesion to en- 
able correct medical and or surgical treatment planning. 
For parathyroid lesion, high resolution ultrasonography 
(US) of neck preferably with a linear probe is the initial 
imaging modality of choice. If neck US is negative, CT, 
MRI or nuclear scintigraphy is indicated for demonstra- 
tion of ectopic location of parathyroid in the anterior me- 
diastinum.! Currently MRI is the technique of choice for 
evaluation of the pituitary tumors in MEN 1 patients.’ 
Abdominal USG has a sensitivity of about 6096 for in- 
sulinoma, and 20-3096 for gastrinoma. Endoscopic ultra- 
sonography (EUS) has improved the rate of detection of 
tumors in the pancreas and duodenal wall. Intraoperative 
USG combined with surgical palpation is another reli- 
able method for detection of EPNET.! CT has overall 
sensitivity of 50% for the detection of pancreatic endo- 
crine tumors. In addition to locoregional staging, USG 
and CT are particularly useful for detection of liver me- 
tastases, which is crucial before any definite therapeu- 
tic planning? Somatostatin receptor scintigraphy and 
selective intra-arterial stimulation testing with secretin 
have been found to have greatest sensitivity in localizing 
gastrinoma.' MRI has an important role in identifica- 
tion of EPNET. The use of fast spin echo (FSE) and fat 
saturation techniques are particularly useful in imaging 
pancreatic lesion especially islet cell tumor.’ 

Genetic screening in first degree relatives of MEN] 
patients may be advisable during early adolescence to as- 
sess risk of developing MENI in future. In symptomatic 
individuals of MENL, annual clinical and biochemical 
(calcium, PTH, gastrin, prolactin) follow-up as well as 
routine pancreatic and pituitary imaging may be comple- 
mented on individual merit basis. 
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Painful opthalmoplegia: The Tolosa-Hunt 


syndrome 
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49 year-old Filipino lady presented to us with 

1 day history of generalized headache, vomit- 

ing, right eye pain and dizziness. There was no 
history of seizures, loss of consciousness, weakness or 
visual disturbances. She was hypertensive and on irreg- 
ular medication. On examination she was conscious, 
alert and oriented. Pulse was 50/min, blood pressure 
220/130, temperature 36.6°C. There was no focal neu- 
rological deficit, papillodema or evidence of meningeal 
irritation. Hypertension was controlled with captopril 


and amlodipine. 


Internal Medicine - Al Amiri Hospital - Kuwait - PO Box 6156 - 32036 


On the following day, the patient continued to have 
right orbital pain associated with diplopia on looking 
to the left. She developed features of right third nerve 
palsy partial ptosis, with pupil sparing. Sensory im- 
pairment in the distribution of the ophthalmic division 
of the fifth nerve was detected on the same side. There 
was no proptosis or chemosis and the fundus examina- 
tion was normal. There were no long tract signs. MRI 
findings are shown in Figures 1, 2, and 3. Figure 4 is 
a follow-up MRI 6 months later after treatment with 


corticosteroids. 





Figure 1. Coronal T2W image showing mildly hypointense abnormal soft tissue in the 
parasellar region. 
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TOLOSA-HUNT SYNDROME 





Figure 2. Axial post contrast TIW images showing enhancing soft tissue involving the parasellar region and cavernous sinuses on 
both sides with significantly greater involvement on the right where extension is seen to the orbital apex. 


DISCUSSION 

In a patient presenting with painful ophthalmoplegia, 
etiologies fall into three broad categories including vas- 
cular, neoplastic and inflammatory conditions. Diabetes 
mellitus is an important microvascular cause of painful 
pupil-sparing ophthalmoplegia. Tuberculosis, syphilis, 
mucormycosis, Herpes zoster and sinusitis are some 
of the infective conditions. Primary and secondary in- 
tracranial neoplasms and collagen diseases may mas- 
querade as the Tolosa Hunt Syndrome. Intracranial 
aneurysms should be ruled out by MR or cerebral angi- 
ography, especially if anisocoria is detected. Essentially 
this syndrome remains a diagnosis of exclusion. Tolosa 
demonstrated granulomatous inflammation of the ca- 
rotid sinus in his case at necropsy. MRI characteristical- 
ly shows abnormal enhancing lesions in the cavernous 
sinus. Typically it is isointense with the grey matter on 
short TR/TE* resolution of images and iso to slightly 
hypointense on long TR/TE images.’ Lateral convex 
bulging of the cavernous sinuses and a variable exten- 
sion to the ipsilateral orbital apex, the sphenoid sinus 
and the floor of the middle cranial fossa and subtem- 
poral fossa have been described. Similar signal intensity 





and enhancement has been described with other granu- 


Figure 3. Coronal post contrast TIW image showing the abnormal enhancing tissue in 
the parasellar region causing lateral convex bulging of the cavernous sinuses. 


lomatous lesions like sarcoidosis and tuberculosis and 
in lymphoma and meningiomas.” 
The condition responds dramatically to cortico- 


*Time to repetition and time to echo in spin (echo sequence of MRI). 
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TOLOSA-HUNT SYNDROME 





Figure 4. Post-contrast coronal TIW image showing near complete resolution of previ- 
ously detected abnormality involving the parasellar region. 


steroids. Pain subsides within 72 hours of initiation 
of corticosteroids followed by resolution of the oph- 
thalmoplegia. Prompt response to steroids has often 
been used to confirm the diagnosis of Tolosa-Hunt 
Syndrome. However, some cases of lymphoma, sarcoid- 
osis, Wegeners granulomatosis and intracranial aneu- 
rysms may also show partial improvement. 

In 1988 Hunt and Brightman recommended that 


REFERENCES 


the criteria for the diagnosis of Tolosa- Hunt Syndrome 
should be extended to include involvement of the 2nd 
and 3rd division of the 5th nerve, structures which lie 
outside the cavernous sinus. They also downplayed 
the need for histological confirmation of the diagno- 
sis. Surgical exploration and biopsy should only be 
considered for very early relapses or poor response to 


steroids.’ 
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A Safer Future: Global Publich Health Security in the 21st 


Century 


2007, xxiii + 72 pages [E, E, S, C, Ar, R] 

ISBN 978 92 4 156344 4 

CHF 40.00/US$ 36.00 

In developing countries: CHF 20.00/US$ 18.00 


Cancer Control: Knowledge into Action 
WHO Guide for Effective Programmes 


Prevention Module 
2007, 48 pages [E] 


ISBN 978 92 4 1547116 
CHF 15.00/US$ 13.50 
In developing countries: CHF 10.50/US$ 9.45 


Putting People and Health Needs on the Map 
The launch by WHO of an innovative public health management 


programme which promotes tbe use of computerized Deographical 
Information Systems (GIS) to improve disease surveillance, is 
transforming tbe way geograpbically linked information can be used 


to monitor disease, improve bealtb care, and save lives. 


2007, 59 pages [E] 


ISBN 978 92 4 156337 6 
CHF 20.00/US$ 18.00 
In developing countries: CHF 14.00/US$ 12.60 
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2007, 85 pages [E] 

ISBN 978 92 4 156340 6 

CHF 40.00/US$ 36.00 

In developing countries: CHF 20.00/US$ 18.00 
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2005, vii + 112 pages [E] 

ISBN 978 92 4 120945 8 

CHF 30.00/US$ 27.00 
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links for authors and reviewers 


Good reporting of trials and observational 
studies: Related guidelines and initiatives 


CONSORT (Consolidated Standards of Reporting Trials), is part of a broader push to produce reporting guide- 
lines (RGs) for many different types of research. The main product of CONSORT is the CONSORT Statement 
<http://www.consort-statement.org/index>, which is an evidence-based, minimum set of recommendations 
for reporting RCTs. It offers a standard way for authors to prepare reports of trial findings, facilitating their 
complete and transparent reporting, and aiding their critical appraisal and interpretation. The CONSORT 
Statement comprises a 22-item checklist and a flow diagram, along with some brief descriptive text. 


ASSERT 

The ASSERT <http://www.assert-statement.org/> (A Standard for the Scientific and Ethical Review of Tri- 
als) initiative is a proposed standard for the review and monitoring of randomized clinical trials by research 
ethics committees. Among other items, its checklist incorporates certain elements of CONSORT, to ensure 
fulfillment of the requirements for scientific validity in the ethical conduct of clinical research. 


EQUATOR 
The EQUATOR <http://www.nks.nhs.uk/equator.asp> (Enhancing the QUAlity of Trials and Other Research) 
project aims to help fulfil the potential impact of reporting guidelines on the quality of research. 


MOOSE 

The MOOSE <http://www.consort-statement.org/index> (Meta-analysis of Observational Studies in Epidemi- 
ology) paper reports the outcome of a 1997 workshop to examine the reporting of meta-analyses of obser- 
vational studies. It makes recommendations to aid authors, editors, reviewers and readers of observational 
research. (See CONSORT website) 


QUOROM 
The QUOROM (Quality Of Reporting Of Meta-analyses) conference resulted in the creation of the QUOROM 
Statement, which consists of a checklist and flow diagram. (See CONSORT website) 


STARD 

The STARD (Standards for Reporting of Diagnostic Accuracy) initiative aims to improve the accuracy and 
completeness of reporting of studies of diagnostic accuracy in order to allow readers to assess the potential 
for bias in a study and to evaluate the generalisability of its results. (See CONSORT website) 


STROBE 
STROBE <http://www.strobe-statement.org/> (STrengthening the Reporting of OBservational studies in Epi- 


 demiology) is an international, collaborative initiative of epidemiologists, methodologists, statisticians, re- 


searchers and editors involved in the conduct and dissemination of observational studies. 
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announcements 


King Faisal Specialist 
Hospital & Research 
Centre 


OrthoKids International 
Symposium 

06-07 November 2007 

25-26 Shawwal 1428 


International Congress 
on Bone Marrow & Stem 
Cell Transplantaion 

13-15 November 2007 

03-05 Dhu AI Qada 1428 


Workshops: 


Pediatric Infectious Diseases 
Seminars 

23-24 October 2007 

11-12 Shawwal 1428 


Dental Implant Workshop 
30 October-01 November 2007 
18-20 Shawwal 1428 


Academic & Training Affairs 
CME Section (MBC 36) 

King Faisal Specialist Hospital 
& Research Centre 

P.O. Box 3354, Riyadh 11211 
Saudi Arabia 

T: +966-1-442 7238, 

F: +966-1-442 4153 / 442 7237 
web_symposia@kfshrc.edu.sa 
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3 
NI -— à a 
MILL S, Word Feel Organization Directory of Health, Medical Conferences 
NN We a Regional Office for the Easterr , . f . 
WE Mediterranean and Professional Meetings in the Region 
http://www.emro.who.int/cont/ 
Objectives 


To develop and maintain a directory of conferences and meetings ie ed is by government institutions, 
academic bodies and other non-profit professional organizations in the Region. 


The directory will: 

* Serve as a vehicle to distribute information on these events to health care professionals and 
academicians; 

٠ Enhance networking and collaboration between institutions; 

e Record professional events for the future reference and archiving of conference proceedings as much 
as possible; 

* Alert health care professionals and academicians to the new conferences related to their speciality. 








The 34th Munich Endourological 
Symposium with Nursing Staff Seminar 
11-12 October 2007 


International Congress of Pediatric 
Hepatology, Gastroenterology and 
Nutrition in Collaboration with the 
International Association for the Study 
of Liver (IASL) and the Egyptian Pediatric 
Association (EPA) 

24-27 October 2007 

Sharm El Sheikh, Egypt 


For information, contact: 

Dr. Uwe Treiber 

Dr. Niko Zantl 

Department of Urology 
Klinikum rechts der Isar 
Technische Universitat München http:www.hepatogastroevent.org 
Ismaninger Str. 22 
81675 Miinchen 
Germany 

T: +49-89-4140 2507 
F: +49-89-4140 2585 


mriu@lrz.tu-muenchen.de 


It will bea distinguished event for pediatricians 
from all over the world to meet and exchange 
knowledge. We have faculty speakers from 
USA, UK, France, Germany and many more 
other countries. 

bttp:/ / www.mriu.de/kongresse 

Mortada El-Shabrawi 


Professor of Pediatrics, Cairo University 








The Palliative Medicine Fellowship Program 


King Faisal Specialist Hospital & Research Centre, Riyadh 


One-Year Fellowship Program 


Applicants: 
1. Must be Saudi nationals. 
2. Must be Saudi Board (or equivalent) 


certified in one of the following specialties: 


Family Medicine, Internal Medicine, Anesthesiology, General Surgery & 
Boards in other specialites may be considered on indiviudal basis. 


For information, please contact: Academic & Training Affairs; King Faisal Specialist Hospital & Research Centre; P.O. Box 3354, MBC 36; Riyadh 11211, Kingdom of Saudi Arabia. T. +966-1-464 
" 7272 ext. 31833; F: +966-1-442 7273; elenagarcia@kfshrc.edu.sa 
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3 Nablos St. off Shehab St. 
Mohandessen, Cairo 12411, Egypt 
T: +2012-313-3705 
melshabrawi@kasralainy.edu.eg 
mortada_elshabrawi@yahoo.com 


Update in Pediatrics and Neonatology 
Conference 

30-31 October 2007 

King Abdullah Bin Abdul Aziz Hall, Qatif 


Department of Pediatrics 
Qatif Central Hospital 
Eastern Province, 


Saudi Arabia 


For more information, contact: 
Dr. I. Al-Dabbous 
T: +966505870632 


F: +96638360040 
gchpediadep@hotmail.com 


1st Emirates Hellenic Medical Conference 
6-8 December 2007 
Crown Plaza Hotel, Dubai, UAE 


Announcing a call for abstracts: Abstract 
presentations are welcomed and selected for 
either oral or poster presentations. Potential 
topics of the abstract can be related to any 
topic of special interest to the community. As 
with the State of the Art presentations, there 
is an exceptional amount of time allotted for 
discussion after all abstract presentations. 


For more information, go to: 
http://www.infomedweb.com/ourevents/ 


EHMC/ index.htm 








ANNALS OF 
SAUDI MEDICINE 


BACK ISSUES FOR SALE 


Copies of the following volumes are available for sale for 
100SR per volume (6 issues) or 
20SR per issue plus shipping. 
Articles can be found on PubMed 
(National Library of Medicine). 





Volume 26 (2006) 
Volume 25 (2005) 
Volume 24 (2004) 
Volume 23 (2003) 
Volume 22 (2002) 
Volume 21 (2001) 
Volume 20 (2000) 
Volume 19 (1999) 
Volume 18, Issue 5, 6 (1998) . 
Volume 17, Issue 6 (1997) 


FOR MORE INFORMATION, CONTACT US: 
Email: admin@saudiannals.net 
Tel: 464.7272 x.31816 
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For more information: 

Department of Pediatrics, MBC 58 

King Faisal Specialist Hospital & Research 
„PO Box 3354, Riyadh 11211, KSA... 


.Tel:Nos: 4427761/ 4427762/ 4427765, Fax No: . 
E-mail: erna ca edu.sa_ 








املك فصا ل التخصصي ومر كز الأبحاث 
King "Faisal Specialist Hospital & Research Centre‏ 


Gen. Org Lu 


ze)le[- 080/00)" 


Translating Science to Health Care 








AN Scientific Meeting of the International 
Epidemiology Association 


Eastern Mediterranean Region 
27-28 November 2007/17 - 18 Dhu Al Qada 1428 


Workshop by Departmen! 29 November 2007/19 Dhu A! Qada 1428 


bee 2 


Center for Pe aei Atlanto, Georgia, USA 


ape o * — Who should attend 


Regional Advisor for Emerging D Diseases, WHO-EMRO, Cairo, Egypt 
Epidemiologists, Health Professionals, Clinicians 
Researchers, Scientists, Health Policy Makers 





KT NA m 





fi ١ ١ ١ 
(Iure ' 
We " y 
SUM AY CME Hours accredaed by the Accredited by the 
: —— Saudi Commission American Academy of 
eem a for Health Specialties Continuing Medical Education a 





FOR INFORMATION, please call: 
King Faisal Specialist Hospital and Research Centre / Academic and Training Affairs, CME Section 
MBC-36 « P. O. Box 3354 ٠ Riyadh 11211 + Kingdom of Saudi Arabia 
Tel. No.: + 966-1-442-7238 / +966-1-442-4858 / Fax No.: *966-1-442-4153 /*966-1-442-7237 
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6 December 2007 


26 Dhu AlQa'da 1428 
8:00 AM-5:00 PM 





For registration and additional 


INFORMATION 


Precy B. Trivilegio 

MBC-40 Department of Surgery 
Phone: 014427755/014424129 
Fax: 014427772 

Email: prtrivilegio@ kfshrc.edu.sa 





متتتقشفى الملك فدصل التخصصك S ya s‏ الأبحاث 
King Faisal Specialist-Hospital & Reséarch Centre‏ 
مؤسسه Gen. Org. dale‏ 








King Faisal Specialist Hospital & 
esearch Centre 

P.O. Box 3354 

Riyadh 11211 


T: 464.7272.31816 
F: 464.7272.31875 


Submit Online: 
http://hem-onc-sct.edmgr.com 
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الخلاصات العربية 


مقارنة فحص سرعة تثفل الكريات الحمر بجهاز خليل )! (Micro Test‏ 
والطريقه : يه (Westergren)‏ 


- 





ال خلفضية: يبقى فحص سرعة تثفل الكريات pod!‏ هو الأكثر استخداماً فى المختبرات لراقبة العدوى والأمراض 
الالتهابية وبعض أنواع السرطانات. تم TEF‏ تطوير طرق متعددة للفحوص ونتيجة لذلك خسنت سلامة 
ووثوقفية فحص سرعة تثفل الكريات الحمر. الغرض من هذه الدراسة هو مقارنة طريقتين للفحص. الطريقة 
التقليدية اليدوية (Westergren)‏ وطريقة جديدة شبه آلية )1 (Micro Test‏ لتحديد سرعة التثفل. 


المرضى والطرق: م جميع عينات الدم من ٠٠١‏ مريض منوم بعد أن صاموا أثناء الليل. كانت نتائج الفحص 
بجهاز (Micro Test ١(‏ لعينات pall‏ غير المخففة وباستخدام مضاد التخثر (Kr EDTA)‏ تتراوح من AT-f‏ 
مل/س وتم استخدامها للمقارنة مع طريقة (Westergren)‏ 


النتائج: أظهر التحليل التراجعى الخطى لمقارنة عمل جهاز (Micro Test ١(‏ والطريقة التقليدية وجود 
oles‏ ترابط جيد Lagin‏ وتراجعا للعينات Vet t + ATX: Sy/XS VAS)‏ به (fetes‏ لم يظهر 


خليل Bland-Altman‏ دلالة على وجود فرق واضح بين جهاز (Micro Test ١(‏ والطريقة التقليدية. 


الخلاصه: جهاز (Micro Test ١(‏ سهل الاستعمال. وله ميزة تشغيلية جيدة. ويحتاج لصيانة بسيطة. 


مع als‏ التماس مع المواد old‏ الخطورة. 
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علاقه معتمدة عل العمر - ومنسب ALLS‏ الجسم بين عوزالحديد 
ومقاومة الأنسولين فى النساء قبل سن اليأس 


المقدمة: لم جر دراسات استباقية لتقييم تأثيرات تصحيح أنيميا عوز الحديد على مقاومة الأنسولين فى 
النساء غير المصابات بداء السكرى قبل سن اليأس. قمنا بإجراء الاستقصاءات حول هذه العلاقة على ۵٤‏ امرأة 


غير مصابة بداء السكري قبل سن اليأس مع إصابتهم بأنيميا عوز الحديد. 


ue‏ 3( الاستتاب. وقمنا بتقسيم ee‏ المرضى حادس متوسط العمر ومنندسب ális‏ الجسم لتقييم 


العلاقة بين أنيميا عوز الحديد ومقاومة الأنسولين وكيفية تأثرهما بالعمر ومنسب ALS‏ الجسم. 


النتاسج: بالرغم من عدم حدوث تفير في مستوى الغلوكوز الصائم. إلا أنه قد gud‏ حدوث انخفاض ملحوظ 
في مستوى الأنسولين الصائم بعد تلقي علاج الأنيميا وذلك لدى النساء الأصغر سنا f)‏ سنة) والمجموعات 
cà‏ منسب منخفض لكتلة الجسم IV?)‏ كيلوغرام / متر مربع). ولكن لم يحدث ذلك لدى النساء الأكبر سنا 
4٠ 0‏ سنة) وفي المجموعات التي لديها ارتفاع فى منسب ALS‏ الجسم )€ TV‏ كيلوغرام/ متر مريع). وكانت 
مستويات الأنسولين الصائم بعد العلاج مرتبطة بشكل إيجابي مع كل من منسب ALS‏ الجسم ومستويات 
الهيموغلوبين بعد العلاج. وأظهر التحليل التراجعي gl‏ العوامل المؤثرة في مستويات الأنسولين بعد العلاج 
هي منسب كتلة الجسم ومستويات الهيموغلوبين. 


الاستنتاج: أظهرت نتائجنا بأنه بعد تصحيح أنيميا عوز الحديد فإن مستويات الأنسولين وحاصل 


glass HOMA)‏ لدي التسناء pec!‏ يسنا pot‏ الممابات Sall ploy‏ فيل شن الاس 
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تأثير فرط سكر الدم على وفيات السكتة الإقفارية لدى المصابين بداء 
السكري وغير المصابين به 


المقدمهمك: تشير الدراسات السابقة إلى أن توسع الإحتشاء قد يكون مسئولا عن زيادة الوفيات بعد الإصابة 
بالسكتة لدى المرضى المصابين بفرط سكر الدم الإجهادي المطول. لذلك. قمنا بتقييم تأثير فرط سكر pall‏ 
الإجهادي المطول على وفيات السكتة لدى المصابين وغير المصابين بالسكري. 


المرضى والطرق: حسبنا الترابط بين متوسط مستويات غلوكوز الدم وقت الدخول وبعد VI‏ ساعة لدى 
المصابين وغير المصابين بالسكري وبين النتيجة النهائية لدى 1١١‏ مريضا بالسكتة أدخلوا في قسم العناية 
المركزة خلال ٠٤١‏ ساعة من الإصابة بالسكتة. عوملت مستويات غلوكوز الدم الأعلى من 1.١‏ ملمول/ل HY)‏ 
ملغ/دل) باعتبارها حالة قرط سكر pall‏ 


eL ct‏ من بين 1 مريض ( متوسط العمر 4٠١ )1 ± ۷١‏ كان منهم غير مصابين بالسكري ( نسبة 
الوفاة ۲۵ (Z‏ و۰ مصابين بالسكري ( نسبة (ZT alighi‏ جميع المرضى المتوفين خلال Logs FA‏ من التنوم 


أصيبوا بفرط سكر الدم ) وقت الدخول وبعد VT‏ ساعة. بالرغم من العلاج بالإنسولين). كان الإحتمال النسبى 


غير sei!‏ للوفاة داخل المستشسفى خلال fA‏ یوما لدی Ee‏ مرضى A Sd‏ 6م & 740 1£,.-14( AJ‏ 


المصابين بالسكرى و ٠,۳۹‏ (م ث 40 )١.۵1-٠,۲۷‏ للمصابين بالسكري. وكان الإحتمال النسبي غير المعدل 


للوفاة داخل المستشفى خلال sat Logs FA‏ مرضى السكتة الإقفارية الذين بلغ متوسط مستويات غلوكوز 


0,4١ 72982 à p) VAP ساعة‎ VT عند الدخول وبعد مرور‎ (Jo ملغ/‎ !45-١1١( لديهم ۸.۰-1.۱ ملمول/ل‎ pal 


0.0( لغير المصابين بالسكري و VY‏ (م £405 NVA‏ £0( للمصابين بالسكري. كان الإحتمال النسبي للوفاة 


داخل المستشفى خلال Logs TA‏ لدى غير المصابين بالسكري الذين لديهم فرط سكر pall‏ أعلى ب ١١١‏ مرة من 


المرضى المصابين بالسكري. 


الاسيتنتاج: إن فرط سكر الدم الإجهادي المطول لدى مرضى السكتة الإقفارية يزيد من احتمال الوفاة خلال 


Logs f^‏ من التنويم فى المستشفى خاصة لدى غير المصابين بالسكري. 
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dss yall الخلاصات‎ 


فائدة مستوى الجلوكوز في البلازما عند الصيام فى التكهن مستوى 
بامجيسيل لمجاو gl‏ مرك SIE gai on oun‏ . 


المقدهة: مازال توفر مقايسة جليكوسيل الهيموجلوبين فى COE axi dS Geli‏ ركد ححا ف 
العلاقة بين مستوى الجلوكوز فى البلازما عند الصيام وجليكوسيل الهيموجلوبين لتحديد مستويات الجلوكوز 
المثلى ما يتكهن بمستوى جليكوسيل الهيموجلوبين. 


غسى والطرق: قمنا بتحليل استقصائى لبيانات TAM‏ مريضاً مصابا مرض السكري من النوع الثاني 
بعمر > Lole ٠١‏ باستخدام التراجع الخطى للجليكوسيل فى الهيموجلوبين مقابل مستوى الجلوكوز في 
البلازما عند الصيام. تم استخدام منحنى ROC‏ لتحليل الخواص لتحديد النقاط الفاصلة للجلوكوز على 
الصيام وعلاقته بجليكوسيل الهيموجلوبين من حيث المنطقة خت المنحنى. والحساسية والمواصفات بالإضافة 
إلى 44 / فترات الثقة لكل نقطة فاصلة. 





النتانج: كان متوسط + (الانحراف المعياري) للفئة العمرية للمرضى ١١,1 OF‏ عاما. بلغ متوسط 

نسبة جليكوسيل البهيموجلوبين 8.5 ± Z ۲٠٤١‏ ومتوسط الجلوكوز في البلازما عند الصيام FAT 2٠١,١‏ 
مليمول/ليتر. كان انتشار جليكوسيل الهيموجلوبين ك 1۷.٠0‏ و ١‏ 11.۵ 2۷1 و ZAT‏ على التوالي. بصورة 

Aole‏ كانت هناك علاقة خطية بين مستوى الجلوكوز فى البلازما عند الصيام وجليكوسيل الهيموجلوبين 
(EAT PE)‏ تكهن مستوى الجلوكوز فى البلازما عند الصيام ١4,5‏ مليمول/ليتر مستوى جليكوسيل 
الهيموجلوبين يصل إلى > ZV‏ فى منطقة دون المنحنى = ZAO) AV‏ فترة ثقة.٤۷۹.٠.٠‏ إلى (OAT)‏ بينما 
كان مستوى الجلوكوز فى البلازما عند الصيام > AF‏ مليمول/ليتر Lala‏ مستوى جليكوسيل الهيموجلوبين 
يصل إلى 5 721,04 فى منطقة خت المنحنى ⁄40(٠,۸٠۰۵=‏ فترة ثقة.۷41,٠.٠‏ إلى (AIA‏ بلغت الحساسية لكلتا 
النقطتين الفاصلتين 14.۵ و Lol ZVN‏ المواصفات 7281.7 و Lol ZVV£‏ معدل التشابه الإيجابي فهو ۳۷۳ 


وقيمة التكهن الانجابية ففى ZANT‏ و ZANT‏ على التوالي: 


الاستنتاج: عندما لا يتوفر sad‏ جليكوسيل الهيموجلوبين. قد تستخدم مستويات الجلوكوز فى البلازما 
عند الصيام لتحديد المرضى خارج السيطرة من المصابين مرض السكر من النوع الثانى والبدع فى تركيز العلاج 


EEN ات نوكن‎ cies cala oec d] كى‎ alata dac R 
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الخلاصات العربية 


التكهن بعدم pos‏ الغلوكوز مع غلوكوز بلازما صيامى طبيعي 


المقدمه: من المفاجئ أن يبقى ما يقدر بحوالي نصف المصابين بسكري النوع الثاني غير مكتشفين. مكن 
إرجاع الأسباب المحتملة لذلك جزئيا إلى وجود أشخاص يكون غلوكوز البلازما الصيامى لديهم طبيعيا ولكن 
سكر الدم بعد الأكل يكون مرتفعا. حاولنا تطوير موذج تكهنى فعال باستخدام عناصر المتلازمة الاستقلابية 


كمعالم للتعرف على هؤلاء الأشخاص. 


المرضى والطرق: خضع جميع المشاركين لاختبار خمل الفلوكوز القياسي VO)‏ غم) بالفم والذي أظهر 

أن حمل الغلوكوز طبيعي لدى .٠١1‏ ومعتل لدى )1 وفرط سكر pall‏ بعد التحدي المعزول gat‏ 1. اختبرنا 
خمسة gili‏ اشتملت على عناصر مختلفة من المتلازمة الاستقلابية. النموذج صفر: غلوكوز البلازما الصيامي. 
النموذج ١‏ (نموذج التاريخ السريري): تاريخ الأسرة. غلوكوز البلازما الصيامي. العمر. الجنس. النموذج T‏ (موذج 
مكونات المتلازمة السريرية): النموذج ١‏ زائد ثلاثيات الغليسريد. كولسترول البروتين الشحمى عالى الكثافة. 
منسب كتلة الجسم. ضغط pall‏ الانقباضي. ضغط الدم الانبساطي. النموذج Y‏ : موذج f‏ زائد إنسولين 
البلازما الصيامى. النموذج Í‏ : موذج ad) Y‏ تقييم نموذج الاستتباب لمقاومة الأنسولين. استخدمنا منحنى 
ROC‏ لتحديد التمييز التكهني لهذه النماذج. 


النتائج: كانت المساحة خت المنحنى ROC‏ للنموذج صفر أكبر بدرجة مهمة من المساحة حت الخط 
المرجعي القطري. وكانت المساحة شت المنحنى ۸00 لجميع النماذج الأخرى أكبر ما هي للنموذج صفر. 
وبالنظر إلى بساطة النموذج f‏ وتكلفته الأقل فإنه النموذج الأفضل للاستخدام. ومع ذلك كانت المساحة خت 
المنحنى للنموذج Y‏ هي الأكبر 


الاستنتاج: تظهر هذه الدراسة أن النموذجين الثاني والثالث يوفران تمييزا تكهنيا أفضل بدرجة هامة 
للتعرف على الأشخاص ذوي الغلوكوز البلازمي الصيامى الطبيعي المعرضين بدرجة عالية Job pas}‏ الغلوكوز 
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الخلاصات العربيه 


خبرة قوامها ١١١‏ عملية زرع كبد متتالية فى مستشفى الملك فيصل 
التخصصى ومركز الأبحاث 


المشدهة: المملكة العربية السعودية رائدة فى الشرق الأوسط فى مجال زرع الكبد من المتبرعين المتوفين 
ومن المتبرعين الأحياء. نستعرض في هذا المقال خبرتنا فى هذا المجال فى مستشفى الملك فيصل التخصصي 


ومركز الأبحاث خلال الفترة من إبريل ١١٠5م‏ إلى يناير لا١٠5م.‏ 


لطرق: أجرينا خلال هذه الفترة الزمنية ١٠١١‏ عملية زرع كبد VV)‏ من متبرعين متوفين و۵٤‏ من 


متبرعين أحياء) لما مجموعه ١١8‏ مريضا )£ عمليات زرع مكررة). 





النتانج: كان عدد عمليات الزرع للبالغين ٠١‏ وللأطفال .١١‏ وكانت نسبة الذكور/الإناث الإجمالية 21/11 
والعمر الوسطى للمرضى ٤١‏ سنة (المدى 11-1 سنة). بالنسبة لمجموعة الزرع من متبرعين متوفين كان زمن 
العملية الوسطى A‏ ساعات gati)‏ 14-2( ونقل pall‏ الوسطي ١‏ وحدات (المدى (fise‏ ومتوسط فترة التنوم 
Log, ۳‏ (المدى (AP-T‏ وكانت نسبة البقيا الإجمالية للمرضى والطعوم /Al‏ بعد فترة متابعة متوسطها 
Los; ٠١‏ (المدى Lol (T-A0-T‏ بالنسبة لمجموعة الزرع من متبرعين أحياء فقد كان زمن العملية الوسطي ١١‏ 
ساعة (المدى (Y V-V‏ ونقل pall‏ الوسطى ٤‏ وحدات (المدى .)12-٠‏ ومتوسط فترة التنويم 10 Logs‏ (المدى (VTV-V‏ 
وكانت نسبة البقيا الإجمالية للمرضى والطعوم 725١‏ و7280 على التوالي بعد فترة متابعة متوسطها 160 
Logs‏ (المدى )۱۵٤١-١١‏ مع عدم وجود فرق مهم فى نسبة البقيا للمرضى والطعوم بين المجموعتين. كان كل 
من المضاعفات الصفراوية والوعائية في مجموعة الزرع من أحياء أعلى بدرجة مهمة ما هي في مجموعة 


الزرع من متوفين (Pod)‏ 





ومركز الأبحاث. ولكن النتائج الأولية تشير إلى نسبة أعلى من المضاعفات الصفراوية والوعائية فى مجموعة 


المتبرعين الأحياء. 
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The Editors of the Annals of Saudi Medicine welcome contribu- 
tions from our readers. The Annals will consider for publication 
manuscripts from any part of the world, but most particularly 
manuscripts that would be of interest to readers in the Middle 
East. We publish scientific reports on human subjects ín the 
form of original articles, brief reports, case reports and letters. 
We also accept review articles, special communications and 
editorials. All submissions are subject to review by the Editorial 
Board and by referees in appropriate specialties. 


Submission of Manuscripts 

Manuscripts are received with the understanding that they are 
not under simultaneous consideration by another publication. 
If an abstract of the work has previously been published or if 
manuscripts using the same database or relating to the same 
topic have been published or submitted by any of the authors, 
this should be disclosed. Authors who violate this requirement 
will be subject to an extended publication ban. An abstract 
published prior to a full report is not regarded as a duplicate 
publication. Accepted manuscripts may not be published else- 
where without the Annals permission. Manuscripts should be 
submitted online  (http//mc.manuscriptcentral.com/asm), but if 
you have difficulty with online submission you may mail us an 
electronic copy of the manuscript on floppy disk or CD. To en- 
sure that peer review is double-blinded, there should be no title 
page in the file of the manuscript that is submitted online. The 
fie name should not include the authors name or other iden- 
tifying text. Portions of the submission (photographs, artwork, 
etc.) may be sent by mail if necessary, but we prefer that these 
be prepared in digital form and submitted online. If you have 
difficulty, contact us by e-mail at admin@saudiannais.com 


Manuscript Preparation 

The format of the Annals of Saudi Medicine complies with 
"Uniform Requirements for Manuscripts Submitted to  Bio- 
medical Journals" published by the international Committee 
of Medical Journal Editors (the widely accepted "Vancouver 
style". See http//www.icmje.org for the latest updated ver- 
sion. Manuscripts, including tables, references, and figure 
legends, must be prepared using a word processing pro- 
gram, preferably Microsoft Word, and submitted online (http:// 
mc.manuscriptcentral.com/asm). Before submitting a manu- 
script, create an account on the manuscript central website. 
When you submit the manuscript online, a current email ad- 
dress must be provided for all authors. We publish original ar- 
ticles, review articles, mini-reviews, brief reports, case reports, 
special communications, editorials and letters. Word count lim- 
its are 2500 for brief reports, case reports, and mini-reviews, 
and 750 for letters. Generally, original articles should not ex- 
ceed 3500 words. Word count should include references.The 
number of authors should be limited to four on brief reports, 
case reports and letters. Abstract. AH original articles must 
contain an abstract of not more than 250 words. The abstract 
should be divided into: Background, Patients (or Subjects) and 
Methods, Results, and Conclusion. Manuscript Format. Most 
original articles have the following format (Introduction (the 
question the paper intends to answer, what remains unknown, 
how patients could benefit from the answer); Methods (study 
design. and methods, operational definitions of major variables, 
description of the patient or subject population, and laboratory 
and statistical methods); Results (pertinent findings ín a logical 
sequence with tables and figures as necessary); and Discus- 
sion (conclusions based on the findings, evidence from the 
literature that supports the conclusions, conflicting evidence, 
applicability of the conclusions, limitations of the study, and 
implications for future research or clinical applications). Au- 
thors might consult recent issues of the Annals for examples 
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of appropriate style and format. 

References. List references in consecutive numerical order (the 
order of citation in the manuscript, and not alphabetically). 
Once a reference is cited, all subsequent citations should be 
to the original number. All references must be cited in the text 
or tables. References to journal articles should be formatted 
in "Vancouver" style — (http//www.nlm.nih.gov/bsd/uniform re- 
quirements.html). References to material on the internet should 
include the date of access. Manuscripts with incorrectly for- 
matted citations will be returned to the author for correction. 
The author is responsible for the accuracy and completeness 
of the references and for their correct textual citation. In-text 
reference numbers should be superscripted and placed after 
the period (not in parentheses) as at the end of this sentence.’ 
Unit of measurement. With the exception of blood pressure, 
all units of measurement and laboratory values must be ex- 
pressed in أذ‎ units; conventional units may be included par- 
enthetically. Authors are referred to Annals of Internal Medi- 
cine (1987;106[1]:114-29) for guidance in the use of Sl units. 
iNustrations. Photographs, scientific graphs and other illustra- 
tions should be uploaded as separate files, not embedded in 
Microsoft Word. The format should be .TIF or .EPS at 300 dpi 
(dots per inch) or greater resolution. Files in the JPEG format 
(high resolution) may be acceptable if there is difficulty upload- 
ing larger files. These file saving options can be found in most 
software in the ‘Save As’ or ‘Export’ commands under the ‘File’ 
menu. Save original files in the event that submitted files are 
not suitable for publication. Graphs must be digitally scanned, 
if not prepared initially as an electronic file in a scientific graph- 
ing program. Simple line and bar charts are usually sufficient. If 
photographs or scientific graphs are sent by regular mail, they 
must be high-contrast, glossy, black and white prints, unmount- 
ed and untrimmed, with a preferred size between 4 x 5 inches 
and 5 x 7 inches (10 x 13 cm and 13 x 18 cm). Figure number, 
name of corresponding author, and an arrow indicating "top" 
should be typed on a gummed label and affixed to the back 
of each illustration. Slides must be marked for "front" as well 
as “top.” Written permission must accompany any photograph 
in which the subject can be identified or any illustration that 
has been previously published. Ali illustrations ("figures") must 
be numbered as cited in the text in consecutive numeric order. 
For photomicrographs, the legend should include the original 
magnification and stain used. Tables. Tables should be prepared 
using the Table function in Microsoft Word. It is not necessary to 
submit tables in a separate file from the main document. Verify 
tabular statistics to make sure they tally and match data cited 
in the text. 


Responsibilities of Authors 

The authors are entirely responsible for accuracy of all state- 
ments and data (including drug dosages) contained in the man- 
uscript, accuracy of all reference information, and for obtaining 
and submitting permission from the author and publisher of 
any previously published material included in the submitted 
manuscript. The author should identify any financial support for 
the research in an acknowledgment in the manuscript. The cor- 
responding author of accepted manuscripts will receive an ed- 
ited manuscript for "final author approval" The author should 
review this carefully, as he is responsible for all changes in his 
work, including those made in final editing. 


Informed Consent 

All manuscripts reporting the results of experimental investiga- 
tion involving human subjects should include a statement con- 
firming that informed consent was obtained from each subject 
or subjects guardian, after approval of the experimental proto- 
col by a local human ethics committee. (Revised March 2007) 
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summary of original.articles 


FAMILY MEDICINE 
The role of vitamin E in the prevention of cancer: a 
meta-analysis of randomized controlled trials 


Alkhenizan and Hafez identified 12 randomized controlled trials 
with 167 025 participants that addressed the role of vitamin E in 
cancer prevention and that were of sufficient quality to include in 
a meta-analysis. Primary outcomes were total mortality, cancer 
mortality, total incidence of cancer and incidence of individual 
cancers. Compared to control groups, there were no statistically 
significant differences in any primary outcome for any cancer ex- 
cept prostate cancer. They concluded that vitamin E supplemen- 
tation could be used in groups of men at high risk of prostate can- 
cer (>55 years of age, elevated prostate specific antigen, African 
Americans, and patients with a family history of cancer). 


CARDIOLOGY 

Comparison of gated SPECT, echocardiography 
and cardiac magnetic resonance imaging for the 
assessment of left ventricular ejection fraction and 
volumes 


Demir and colleagues examined the concordance betweeen LV EF, 
EDV and ESV obtained by SCHO, GSPECT and CMRI in 21 
patients with suspected coronary artery disease. They found good 
overall correlations, concluding that LVEF obtained from any of 
the three imaging modalities could be used interchangeably, but 
that care should be taken in comparing LV volumes. 


PULMONOLOGY 
Predictors of obstructive sleep apnea in snorers 


Ibrahim and colleagues examined the contribution of possible 
risk factors for OSA. in snorers referred for polysomnography 
by means of a questionnaire. OSA was indicated by a respiratory 
disturbance index of >5 events/hour. In a multivariate analysis 
that included data on 126 subjects, male gender, the Epworth 
Sleepiness Scale, and a history of witnessed apneas were the most 
important predictors of OSA. Increased body mass index was 


linked to OSA only in females. 


RHEUMATOLOGY 

Bone mineral density in children with systemic 
lupus erythematosus and juvenile rheumatoid 
arthritis 


In a cross-sectional study, Kashef and colleagues compared BMD 
in 20 children with SLE or JRA and 20 healthy control children. 
BMD in the patients was significantly lower than in the controls 
(P«0.001), with the severity of decreased BMD more prominent 
in the lumbar vertebrae. None of several disease-related variables 
(cumulative dose of steroids, daily dose of steroid, disease dura- 
tion, disease activity, height, weight and age) were consistently 
related to decreased BMD. 


INFECTIOUS DISEASE 

The prevalence and degree of Plasmodium 
falciparum to first-line antimalarial drugs: an 
in vitro study from a malaria endemic region in 
Yemen 


In 219 P. falciparum malaria patients, Al-Shamahy and colleagues 
found chloroquine resistance in 47% of isolated P. falciparum 
schizonts, mefloquine resistance in 5.2% and no resistance against 
quinine or artemisinin. The study confirmed the slow rate in the 
rise of resistance against chloroquine in Yemen, which is likely 
to continue. The rate of mefloquine resistance is lower than in 
Africa or Southeast Asia, but this is the first report of mefloquine 
resistance in Yemen. 


PATHOLOGY 
Clinicopathologic features of hepatic neoplasms in 
explanted livers: a single institution experience 


Mourad and colleagues found 15 neoplasms in 98 liver transplants 
(15.3%). The primary etiology of hepatic disease was hepatitis C 
virus. The primary tumor was hepatocellular carcinoma. The au- 
thors note that tumors can be incidentally identified in explanted 
livers, are frequently not associated with elevated levels of serum 
alpha-fetoprotein and CA19-9, are multifocal but small, and are 
associated with good prognosis. Serum alpha-fetoprotein, albeit 
specific, is not a very sensitive marker in the detection of hepatic 
neoplasms. 
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BACKGROUND: There are conflicting results in published randomized controlled trials (RCTs) on the role of 
vitamin E in the prevention of cancer. We conducted a meta-analysis of RCTs to evaluate the role of vitamin E 
in the prevention of cancer in adults. 

METHODS: We included RCTs in which the outcomes of the intake of vitamin E supplement alone or with 
other supplements were compared to a control group. The primary outcomes were total mortality, cancer mor 
tality, total incidence of cancer, and incidence of lung, stomach, esophageal, pancreatic, prostate, breast and 
thyroid cancers. All identified trials were reviewed independently by the two reviewers to determine whether 
trials should be included or excluded. The quality of all included studies was scored independently by the two 
reviewers. 

RESULTS: Twelve studies, which included 167025 participants, met the inclusion criteria. There were no statis- 
tically significant differences in total mortality (relative risk, 0.99; 95% CI 0.96-1.03), cancer incidence (odds 
ratio, 0.96; 95% CI 0.92-1.01), and cancer mortality (odds ratio, 1.00; 95% CI, 0.96-1.03) among the different 
groups of patients included in this meta-analysis. Vitamin E was associated with a significant reduction in the 
incidence of prostate cancer (relative risk, 0.85; 95% CI, 0.73-0.96, number needed to treat=500), but it did not 
reduce the incidence of any other types of cancer. 

CONCLUSIONS: Vitamin E supplementation was not associated with a reduction in total mortality, cancer 
incidence, or cancer mortality, but it was associated with a statistically significant reduction in the incidence 
of prostate cancer. Vitamin E can be used in the prevention of prostate cancer in men who are at high risk of 
prostate cancer. 


hree types of cancer accotint for at least 5096 

of new cases in each sex: prostate, lung, and 

colorectal cancers in males, and breast, lung, 
and colorectal cancers in females. Almost one-third of 
cancer deaths in men and almost one-quarter in women 
are due to lung cancer alone. Cancer is the leading cause 
of potential years of life lost (PYLL) for men and wom- 
en in Canada.’ Simple, accessible and safe preventive 
therapies that will decrease the incidence and mortality 
of cancer are expected to have a great effect on public 
health. 

Several in vitro studies showed antioxidant vitamins 
to have a significant protective effect against cancer.” 
In experimental animals deficiencies of vitamin E were 
associated with enhanced carcinogenesis, while supple- 
mentation of vitamin E inhibited tumor formation.^* 
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Alpha-tocopherol is the most common naturally 
occurring compound of vitamin E. The recommended 
dietary allowance of vitamin E is 15 mg daily for adult 
men and women. Each 1 mg of vitamin E equals to 1.5 
IU of natural vitamin E and 2.2 IU of synthetic vitamin 
E. Vegetable oils, nuts, and green leafy vegetables are the 
main dietary sources of vitamin E. 


METHODS 


Inclusion criteria 

Data sources were randomized controlled trials (RCTs) 
in which outcomes related to cancer prevention that 
were associated with the intake of vitamin E supple- 
ments alone or with other supplements were compared 
to a control group (placebo or control). Participants in 


409 
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Table 1. Characteristics of 12 trials included in the meta-analysis. 


| Study | Participants 





Duration | 


VITAMIN E AND CANCER 


| Interventions | Jadad Score 














Women's Health Study, | 10.1 years | 39876 healthy US women | Vitamin E or placebo and aspirin or 5 
5 2005" i 00 | placebo, using 2 factorial design 
| ل‎ NUN MM 
Blot et al, 1993" | jFour combinations of vitamins including 
ot et al, 1993 | 5.25 years | 29 594 healthy adults E vitamin E, using 2x4 fractional design 5 
" FETTE Ue seas ٠ sS AERE A oa | C 0000101 
et al, 1998; Albanes et | | Vitamin E (50 mg/d), or beta-carotene (20 
al, 2000; Virtamo et al, | 9.1 years a 29 133 male smokers | mg/day), both or placebo 3 
2000" | E 
| ' 20536 UK adults with | . P 
MRC/BHF Heart | Rate | coronary artery disease, | à ف‎ bie kei] x 7 : i da 5 
Protection Study, 2002" | y ١ other occlusive arterial , Asa yes 
| | disease, or diabetes | P j 
| Vitamin E 30 mg, B-carotene 6000 ug, 
Herberg et al, 20047 i 7.5 years | "m Franch ad | vitamin C 120 mg, selenium 100 jig, 5 
| | 0 zinc 20 mg or placebo 
: 1 | Vitamin E (300 mg daily, n=2830), n3 
dene Prevenzione, | 35 years | ys , | PUFA (1g daily, n=2,836), both (n=2,830), 3 
| _or none (control n=2,828) _ 
l | 9541 patients at high risk 
HOPE, 2000" | 45 years | for cardiovascular | Vitamin E 400 IU or matching placebo 5 
| | disease. i 
i | 4495 patients with one ! Vitamin E (300 mg/d), and | 
PPP, 2001? | 3.6 years i or more risk factors for no vitamin E groups, and aspirin 3 
cardiovascular disease | (100 mg/day} and no aspirin groups | 
i | 
ji Vitamin E 4001U, vitamin C 500mg, and 
AREDS, 2001 | 6.3 years | 4754 healthy adults | beta carotene, and placebo 5 
| l 3318 patients with | Daily supplementation with 14 vitamins 
Li et al, 1993? 8 years | cytological evidence of | including vitamin E (60 IU/d) and 12 5 
| Î esophageal dysplasia | minerals, or matching placebo 
ظ‎ | 2002 patients with | | Vitamin E (800 IU/d for first 546 patients, 
Davey et al, 1998? | 510 days | angiographically proven 400 IU/d for reminder), | 5 
| | coronary atherosclerosis | Dr matching placebo | 
Dust unm C OIE Md atrium Cms uei dug met NUM pln d E E 
| 196 hemodialysis | 
Boaz et al, 2000” | 519 days | patients with pre-existing | Vitamin E 800 IU/d, or matching pacano 5 
1 
t i 


studies were adults of either sex (18 years or older). 
Types of interventions were vitamin E alone or with 
other supplements versus placebo or no intervention. 
Supplementation was in capsule or tablet form, to be 
consumed by mouth. 

At least one of the following primary outcomes 
must have been reported: total mortality, cancer mor- 
tality, total incidence of cancer, or incidence of lung, 
stomach, esophageal, prostate, breast, urinary, hema- 
tological or thyroid cancers. Secondary outcomes were 
the role of high dose (2300 mg/d) and low dose («300 


mg/d) vitamin E on the primary outcomes. 
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Search strategy for identification of studies 
The following bibliographic databases were searched 
to identify the relevant primary studies: The Cochrane 
Controlled Trials Register (CCTR), MEDLINE, and 
EMBASE. A computerized search of MEDLINE was 
performed using the OVID platform, to search the 
MEDLINE database for articles published between 
January 1966 and June 2005, and the EMBASE da- 
tabase from 1980 to June 2005. The search strategy 
was conducted using the MeSH terms: “antioxidants” 
"vitamins, “vitamin E’, ‘alpha-tocopherol’, ‘tocopherol’, 
‘cancer’, "prevention, and “randomized controlled tri- 
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als” These terms were used in various combinations. Table 2. Summary of results of meta-analysis. 
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Disagreement was resolved b discussion. All selected —————————À P —Q ——————— €————————— قفي وه موي وم‎ 
5 : y ; Lung cancer | 5 111 635 ; 1.02 (0.88, 1.19) 
studies were published studies. The same two review- — 5 ل‎ ee die eae Dae eH Poe Magia de ER 
ers assessed the methodological quality of each trialac- Colorectal cancer | 4 | 9109 .  0395(081,112). 
cording to Jadad score. After independent evaluation, Prostate cancer | 4 i 71759 i 0.85 (0. n, 0. 96) 
the two reviewers discussed the results for each study T c E E E Secreto EEE TE 
: ! Breast cancer | 3 62 158 0.39 (0.90, 1.10) 
and any discrepancy was resolved by discussion. — — d ——— مسري يي ب هم‎ 
Esophageal cancer | 3 45 643 1 00 (0. 88, 1 14) 
Data abstraction and synthesis Hematological cancer | 2 , 3m . 0.98 (0. 71 1 33 
Data were in dep en dently extracte d by th eSamerevieW- "Umen eene need —À ————— M —————————Ó 
AES Tg Urinary tract cancer | 2 27 314 |: 1250. B4, 1 84) 
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discussion. The Cochrane Statistics package RevMan, Vitamin E alone vs. control : — 
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(RR) and risk difference (RD) with 95% confidence ~ E LU | hee ie iuge 
l b $ Colorectal cancer 2 24 114 1 05 (0. 79, 1 39) 
intervals were reported. If there was a statistically sige —.. 5.5 لل‎ e — ME US PCS Cire th ل‎ 
nificant RD, the number needed to treat (NNT) and Prostate cancer | 2 + 4 0.86 (0.70,1.06) — ' 
number needed to harm (NNH) were calculated. Total cancer 3 | — 19694 | — 100(090, 1.12) 
Heterogeneity Was teste d using the C 0 chran Q sta- r — "HM ا‎ € me €——— pee EE 
tistic with significance at P«0.10. In addition, we tested ance: OEY | : eee 


Vitamin E with other 


| 

heterogeneity using the I2 method with a value greater | 
supplements vs, control | — — — | 

| 


than 5096 considered to indicate substantial heteroge- 
neity? Potential sources of heterogeneity of treatment 


Total mortality 0.99 (0.96, 1.03) 
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effect were explored using pre-specified subgroup anal- -otal cancer | 6 i 1045  096(. 92, 1.01 
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dose of vitamin E, the use of other vitamins with vi- — .— OE eel e n 0083,1 ides bou 

tamin E, and study quality variability. Whenever there Prostate cancer | 3 | 62 218 0.79 (0.67, 0.93) 

was statistically significant between-study heterogene- Vitamin E > 300 mgd | | | 

ity the weighted estimate of the typical treatment effect ~ 0 . paa eee BE ال‎ 

across trials (relative risk) was calculated using theran- — ... tal mortality See eee و‎ E NIME ا‎ e 

dom effects model to ensure robustness of the results. Cancer mortality | 4  , 41807 1.04 (0.92, 1.17) — 
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met the inclusion criteria (Table 1). More than 76 000 Prostate cancer 22 4, 30077 0.94 (0 79, 1 11) 
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(4596) of the participants were females. These tri Vitamin E « 300 mg/d | | 
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outcome assessment was blinded in these studies.9?? Lung cancer AM 41682 — 097(0. 85, 1.10) 
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Figure 1. Relative risk (fixed) and 9596 confidence intervals for prostate cancer vs. controls associated with vitamin E alone or with 
other supplements. Test for heterogeneity: y7=5.70; df-3 (0.13), F=47.4%. Test for overall effect: 22.50 (P-0.01). 


Table 3. Data from four randomized, controlled trials that evaluated the role of vitamin E in the prevention of prostate cancer, and used 


in the pooled analysis (Figure 1). 














| 1 
| a ss Study Treatment group (n/N) | Control (n/N) | Weight (8) | 


| | Hercberg et al, 2004” | 49/6364 54/6377 | 11.34 
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Test for heterogeneity: 175.70; 01-3 [P«0.13), F=47.4% Test for overall effect: Z=2.50 (P-0.01). 


principle. 95% CI 0.74, 0.96, RD=-0.002, NNT=500, test for 
heterogeneity: P=0.13, I2=47%) 
RESULTS In studies with vitamin E alone versus control (6 


For vitamin E alone or with other supplements versus 
control (all 12 studies), vitamin E was associated with a 
significant reduction in the incidence of prostate cancer, 
but did not reduce the incidence of any other types of 
cancer (Table 2). Four studies (including 71759 indi- 
viduals) reported on the role of vitamin E in the pre- 
vention of prostate cancer (Figure 1, Table 3).5? One 
study showed a statistically significant reduction in the 
incidence of prostate cancer in individuals receiving vi- 
tamin E supplements (RR 0.66; 95% CI 0.51, 0.84). 
When all studies were combined there was a significant 
reduction in the incidence of prostate cancer (RR 0.85; 


studies) there was no statistically significant reduction 
in any of the outcomes (Table 2). Two studies (includ- 
ing 24 114 individuals) evaluated the role of vitamin E 
alone in the prevention of prostate cancer (RR 0.86; 
9596 CI 0.70, 1.06). 

In studies of vitamin E and other supplements vs. 
control, vitamin E was associated with a significant 
reduction in the incidence of prostate cancer, but did 
not reduce the incidence of any other types of cancer 
( Table 2). 'Three studies (including 62 218 individuals) 
evaluated the role of vitamin E with other supplements 
in the prevention of prostate cancer (RR 0.79; 9596 CI 
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Table 4. Ongoing studies to evaluate the effect of Vitamin E and other interventions on disease prevention. 





Study | Participants l 
i 
i m 
Physicians Health Study | 15 000 US male physicians 
iL (PHS Il) (Christen etal '  88ed 55 years and older 
20002) ! with no history of cancer, or ' 
| cardiovascular disease 
Women's 


Atherosclerosis 


8000 female nurses with | 
Cardiovascular Study | 


history of cardiovascular 


PONE TY 
' Vitamin E or beta-carotene or Vitamin C or a : 
daily multivitamins or placebo in a 


| 

Vitamin E 4001U/d or vitamin C 1g/d, or  ' 
B-carotene 20 mg/d, in a factorial design | cancer incidence as a 

| 

1 


Interventions I Outcomes | 


Li 


Total and prostate cancer, : 


| 
factorial design. i CVD, and eye disease 


Cardiovascular disease 
morbidity and mortality, 


(WACS) (Manson et al disease : 
secondary outcome 
1995*) j 4 
m MÀ ع سس ب ع ع سه ع ع عع ا مه مع ع جو اه م ع أ‎ Une" 
SELECT Trial (Lieberman — '32 400 Healthy men at least 50! 


years of age i 
1 


j 
2001 Lippman 20055) | 


and/or vitamin E 400 IU/day) 


{ 
Placebo or selenium (200 mcg | Prostate cancer incidence . 
j and mortality 





0.67, 0.93, NNT «450, test for heterogeneity: P=0.16, 
12=46%) 1517 

With a high dose of vitamin E (2300 mg/d) there 
was no statistically significant reduction in any of the 
. outcomes in studies that used a high dose of vitamin E 
(Table 2). Two studies (including 30 077 individuals) 
evaluated the role of a high dose of vitamin E in the 
prevention of prostate cancer (RR 0.94; 9596 CT 0.79, 
1.11).16 

With a low dose of vitamin E («300 mg/d), vita- 
min E was associated with a significant reduction in the 
incidence of prostate cancer, but did not reduce the in- 
cidence of any other types of cancer that was available 
for analysis (Table 2). Two studies (including 41 682 
individuals) evaluated the role of low dose of vitamin E 
in the prevention of prostate cancer (RR 0.69; 95% CI 
0.55, 0.87, NNT=380, test for heterogeneity: P=0.31, 
12=1.6%) 1527 


DISCUSSION 
The methodological quality of the included trials was 
high. Vitamin E had no effect on total mortality, can- 
cer incidence and cancer mortality among the different 
groups of patients included in this meta-analysis. The 
only positive effect of vitamin E was in the reduction of 
the incidence of prostate cancer. This effect disappeared 
when we analyzed studies that evaluated the role of 
vitamin E alone; however, the sample size was insuffi- 
cient (21 634 male patients) to have enough power to 
detect a difference in the incidence of prostate cancer. A 
minimum of 32 000 participants is needed to detect a 
difference in the effect of vitamin E on the incidence of 
prostate cancer.” 

The effect of vitamin E in the reduction of prostate 
cancer was statistically significant in studies that evalu- 
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ated the role of vitamin E combined with other supple- 
ments. In this analysis we had a large sample size of 62 
000 participants, which allowed enough power to detect 
a difference in the incidence of prostate cancer. 

There was no statistically significant reduction of 
prostate cancer in studies that used high dose of vitamin 
E (>300 mg); however, in this analysis the sample size 
was insufficient (22 515 male patients) to have enough 
power to detect a difference in the incidence of prostate 
cancer. There was a statistically significant reduction of 
prostate cancer in studies that used a low dose of vita- 
min E (<300 mg) and there was enough power to de- 
tect a difference in the incidence of prostate cancet. 

Vitamin E supplementation results in a minimum 
of 0.2% absolute reduction in the incidence of prostate 
cancer, which can be translated into a a number needed 
to treat (NNT) of 500. This effect of vitamin E is im- 
portant as prostate cancer is the leading form of cancer 
diagnosed in men, affecting 0.7% of the male popula- 
tion]. Vitamin E was well tolerated in all of the includ- 
ed trials. Previous meta-analysis showed that vitamin E 
did not affect the rate of coronary and cerebrovascular 
events.” 

In conclusion, vitamin E supplementation can be 
used for the prevention of prostate cancer among high 
risk groups, including individuals >55 years old, pa- 
tients with elevated prostate specific antigen (PSA), 
African Americans, and patients with family history of 
prostate cancer. The results of the SELECT trial and 
other ongoing trials (Table 4) will provide more precise 
answers on the role of vitamin E in the prevention of 
prostate cancer. 

This paper was accepted and presented at The American 
Society of Clinical Oncology Meeting (ASCO) June 2-6, 
2006. The authors declare no conflict of interest. 
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BACKGROUND: Left ventricular ejection fraction (LVEF), end-diastolic volume (EDV) and end-systolic volume 
(ESV) can be determined non-invasively by two-dimensional echocardiography (ECHO), gated single photon 
emission computed tomography (GSPECT) and cardiac magnetic resonance imaging (CMRI). This study was 
designed to analyze the concordance between LVEF, EDV and ESV values derived from ECHO, GSPECT and 
CMRI. i 

METHODS: ECHO, GSPECT and CMRI were performed in a group of 21 patients with suspected coronary artery 
disease. LVEF, EDV and ESV values were calculated. 

RESULTS: The mean LVEF measured with GSPECT, ECHO and CMRI were 55.9+17.8%, 55.7416.4% and 
56.4+15.7%, respectively. The mean EDV measured with GSPECT, ECHO and CMRI were 109.2+42.4 mL, 
127.5442.2 mL and 91.1+38.0 mL, respectively. The mean ESV measured with GSPECT, ECHO and CMRI were 
54.2+41.2 mL, 59.9437.6 mL and 41.8::26.9 mL, respectively. The results of linear regression analysis showed 
very good correlation between LVEF and ESV values derived from GSPECT, ECHO and CMRI (r=0.91, r=0.92, 
r=0.97 for LVEF and r=0.86, r=0.91, r=0.91 for ESV, P<0.01). Good correlations were found between EDV 
values obtained from GSPECT, ECHO and CMRI (r=0.71, r=0.68, r=0.73, P<0.01). Agreement between these 
techniques in LVEF values was also good, but not in LV volumes, according to Bland-Altman plots. 
CONCLUSIONS: This study showed good overall correlations between LVEF, EDV and ESV values derived from 
GSPECT, ECHO and CMRI. LVEF obtained from any of these three imaging modalities could be used inter- 
changeably. However, care should be taken in comparing LV volumes. 


diagnostic and prognostic importance in pa- 

tients with various cardiac diseases, " Nowadays 
several noninvasive techniques are available for this 
purpose, including 2- or 3-dimensional echocardiog- 
raphy (ECHO), cardiac magnetic resonance imaging 
(CMRI), radionuclide ventriculography (RNV) and 
myocardial gated SPECT (GSPECT).?? Since all of 
these techniques have some advantages or limitations 
none of them is considered a gold standard. Recently, 
GSPECT has been proposed for the determination 
of left ventricular ejection fraction (LVEF), end-dia- 


I eft ventricular function and volumes have major 
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stolic volume (EDV) and end-systolic volume (ESV). 
GSPECT offers the potential advantage of combin- 
ing information on myocardial function and perfusion 
without any extra cost, discomfort and radiation risk to 
patient.*? 

According to previously published studies, GSPECT 
correlates well with both ECHO and CMRI with re- 
spect to LVEF, LV volumes and wall motion."*?? The 
aim of this prospective study was to analyze the con- 
cordance between LVEF, EDV and ESV values derived 
from GSPECT, ECHO, and CMRI in the same group 


of patients. 
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METHODS 
Twenty-one patients with known or suspected coro- 
nary artery disease, referred for routine GSPECT im- 
aging, were included in the study. All patients under- 
went ECHO and CMRI. All investigations were com- 
pleted within 4 weeks. There were no cardiac events be- 
tween the three studies. Cardiac medications were not 
changed during the study. Patients who had a history 
of severe valvular disease, morbid obesity, pregnancy or 
who had myocardial infarction, angioplasty or bypass 
surgery during the 6 weeks before participation in the 
study were excluded. 

GSPECT acquisition was started after 45 minutes 
of the intravenous injection of 555 MBq of 99mIc-me- 
thoxyisobutyl-isonitrile (99mIc-MIBI) at resting con- 


dition. Data acquisition was performed with a single- . 


head SPECT system (ADAC Laboratories, Milpitas, 
California, USA) equipped with a low-energy, high- 
resolution collimator. A 2096 window around the 140 
keV energy peak of 99mIc-MIBI was used. The acqui- 
sition matrix size was 64x64x 16. A total of 64 projec- 
tions (step-and-shoot mode, 30 s per projection) were 
obtained over a 180° circular orbit. Acquisitions were 
gated for eight frames per cardiac cycle. Ihe images 
were reconstructed using filtered back-projection. The 
resulting transaxial slices were re-oriented perpendicu- 
lar to the heart's long axis, yielding long- and short-axis 
tomograms. The LVEF and left ventricular volumes 
were calculated using previously validated and com- 
mercially available automated software (Auto SPECT, 
Autoquant, ADAC Laboratories, Milpitas, California, 
USA; developed at Cedars-Sinai Medical Center, Los 
Angeles, California, USA) from the GSPECT images. 
` ECHO was performed with a Toshiba SSA-390-A 
ultrasound machine (Toshiba Medical Systems, Nasu, 
Japan) by one experienced cardiologist blind to the re- 
sults of the GSPECT study. All images were obtained 
with a second harmonic mode. Two-dimensionally 
guided M-mode recordings were taken from the para- 
sternal long-axis view according to the criteria of the 
American Society of Echocardiography. EDV, ESV 
and LVEF were derived from apical four-chamber and 
two-chamber views with the previously validated modi- 
fied Simpson's biplane discs method. 2 
All CMRI studies were performed on a 1.5-T MR 
scanner (Philips Gyroscan Intera Master, Einthoven, 
Netherlands) with a 30 mT/m maximum gradient 
strength and a 150 mT /m per millisecond slew rate us- 
ing a synergy body coil. Our routine CMRI protocol 
started with the reference images of Balanced Turbo 
Field Echo (B-TFE) in sagittal, axial and coronal planes, 
and was followed by coil sensitivity (SENSE) reference 
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images. ECG gated, breath hold of T2 weighted B-FFE 
sequence (TR/TE-3.1/1.5, matrix: 256x256) in four 
chambers, left ventricle short axis and long axis planes 
were performed. 

Values of LVEF, EDV and ESV derived from all 
three investigations were compared. Continuous data 
were expressed as the mean SD. The agreement be- 
tween LVEF, EDV and ESV derived from GSPECT, 
ECHO and CMRI data was determined with linear 
regression (Pearson's correlation coefficient) and Bland- 
Altman analysis.” The differences between GSPECT, 
ECHO and CMRI measurements of LVEF EDV, and 
ESV were tested for significance using a t-test for paired 
samples and P«0.05 was considered significant. For lin- 
ear regression analysis P«0.01 was considered signifi- 
cant. Our University Hospitals Scientific and Ethics 
Committee for Human Clinical Research approved this 
protocol, and all patients provided informed consent 
prior to enrollment into the study. 


RESULTS 

Twenty-one patients (15 male and 6 female, mean age 
5549 years, range 38-74 years) were included in the 
study. Fifteen patients were hypertensive. One had dia- 
betes mellitus. Five patients had a history of myocardial 
infarction. No patient was excluded from the study be- 
cause of the poor image quality of any imaging modal- 
ity. 


Comparison of LVEF Results 

The LVEF measured with GSPECT was in the range 
23% to 80%, with a mean of 55.917.890. The corre- 
sponding values in ECHO were similar: the LVEF was 
in the range 23% to 77%, with a mean of 55.7416.4% 
(Table 1). The linear regression analysis showed very 
good correlation (r-0.91, P=0.000) between LVEF 
assessed with ECHO and with GSPECT. The mean 
difference in LVEF measured with ECHO and 
GSPECT was 0.247%, with limits of agreement of - 
13.8% to 14.4% (P=0.883, 95% confidence interval, - 
3.6 to 3.0), as shown by Bland-Altman analysis. ‘These 
limits of confidence contained 95.296 (20/21 samples) 
of the data points. No systematic under- or overestima- 
tion of LVEF was found with GSPECT as compared 
with ECHO. 

The LVEF measured with CMRI was in the range 
23% to 7496, with a mean of 56.415.796 (Table 1). 
The linear regression analysis showed very good corre- 
lation (r=0.97, P=0,000) between LVEF assessed with 
ECHO and with CMRI. The mean difference in LVEF 
measured with ECHO and CMRI was -0.74+44.1%, 
with limits of agreement of -8.9 to 7.496 (P=0.412, 
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Table 1. Measurement of left ventricular volumes and ejection fraction with the three imaging methods. 
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(46-198) | (9-149) — 
127.5+42.2 | 59.9237. | 
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91.1438.0 41.8+26.9 ! 
(184-151) | (6.2-98) 





. 95% confidence interval, -2.6 to 1.1), as shown by 
Bland-Altman analysis. These limits of confidence 
contained 95.296 (20/21 samples) of the data points. 
There was no systematic under- or overestimation of 
LVEF with ECHO compared with CMRI. There was 
also very good correlation (r=0.92, P=0.0001) between 
LVEF assessed with GSPECT and with CMRI. The 
mean difference in LVEF measured with GSPECT 
and CMRI was -0.5+7%, with limits of agreement of 
-14.7 to 13.796 (P=0.749, 95% confidence interval, -3.7 
to 2.7), as shown by Bland-Altman analysis. These lim- 
its of confidence contained 95.2% (20/21 samples) of 
the data points. Also no systematic under- or overesti- 
mation of LVEF was found with GSPECT compared 
with CMRI. 

In none of the patients was LVEF measured as defi- 
nitely abnormal (<40%) with one method and as defi- 
nitely normal (>50%) with other method. 


Comparison of EDV Results 
The EDV measured with GSPECT was in the range 46 
to 198 mL with a mean of 109.2:£42.4 mL. The corre- 
sponding values in ECHO were similar: the EDV was 
in the range 51.9-249 mL with a mean of 127.5+42.2 
mL (Table 1). The linear regression analysis showed 
good correlation (r=0.71, P=0,000) between EDV as- 
sessed with ECHO and with GSPECT. The mean dif- 
ference in EDV measured with ECHO and GSPECT 
was 18.3+33.4 mL, with limits of agreement of -48.6 
to 85.1 mL (P=0.021, 95% confidence interval, 3.0 
to 33.5), as shown by means of Bland-Altman analy- 
sis. Despite the limits of confidence containing 100% 
(21/21 samples) of the data points and good correla- 
tion between GSPECT and ECHO, EDV was slightly 
overestimated by ECHO compared with GSPECT. 
The EDV measured with CMRI was in the range 
18.4-151 mL with a mean of 91.1+38.0 mL (Table 
.. 1) The linear regression analysis showed good corre- 
lation (r=0.73, P=0.000) between EDV assessed with 
ECHO and CMRI. The mean difference in EDV mea- 
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sured with ECHO and CMRI was 36.4431.5 mL, with 
limits of agreement of -26.6 to 99.4 mL (P=0.000, 95% 
confidence interval, 22.1 to 50.7), as shown by Bland- 
Altman analysis. These limits of confidence contained 
95.2% (20/21 samples) of the data points. The EDV 
was overestimated by ECHO compared with CMRI. 


Also there was good correlation (r=0.68, P=0.001) be- : 


tween EDV assessed with GSPECT and with CMRI. 
The mean difference in EDV measured with GSPECT 
and CMRI was 18.1+32 mL, with limits of agreement 
of -46.5 to 82.1 mL (P=0,018, 95% confidence interval, 
3.4 to 32.8), as shown by means of Bland-Altman anal- 
ysis. These limits of confidence contained 95.296 (20/21 
samples) of the data points. The EDV was slightly, over- 
estimated by GSPECT compared with CMRI. 


Comparison of ESV Results 
Ihe BSV measured with GSPECT was in the range 
9 to 149 mL with a mean of 54.2 -41.2 mL. The cor- 
responding values in ECHO were similar: the ESV was 
in the range 14.8-164 mL with a mean of 59.9437.6 
mL (Table 1). The results of linear regression analysis 
showed a very good correlation (r=0.86, P=0.000) be- 
tween ESV assessed with ECHO and with GSPECT. 
The mean difference in ESV measured with ECHO 
and GSPECT was 5.7+20.8 mL with limits of agree- 
ment of -36.0 to 47.3 mL (P=0.228, 9596 confidence in- 
terval, -3.8 to 15.1), as shown by Bland-Altman analy- 
sis. These limits of confidence contained 95.296 (20/21 
samples) of the data points. The ESV was not under- or 
overestimated by GSPECT compared with ECHO. 
The ESV measured with CMRI was in the range 
6.2 to 98 mL with a mean of 41.8+26.9 mL (Table 1). 
The results of linear regression analysis showed a very 
good correlation (r=0.91, P=0.000) between ESV as- 
sessed with ECHO and with CMRI. The mean differ- 
ence in ESV measured with ECHO and CMRI was 
18.1+17.3 mL with limits of agreement of -16.5 to 52.7 
mL (P=0.000, 95% confidence interval, 10.2 to 25.9), 
as shown by means of Bland-Altman analysis. These 
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limits of confidence contained 95,296 (20/21 samples) 
of the data point. Ihe ESV was underestimated by 
CMRI compared with ECHO. Also there was a very 
good correlation (r=0.91, P=0.000) between ESV as- 
sessed with GSPECT and with CMRI. The mean dif- 
ference in ESV measured with GSPECT and CMRI 
was 12.4+19.9 mL, with limits of agreement of -27.4 
to 52.2 mL (P=0.010, 95% confidence interval, 3.3 to 
21.5), as shown by means of Bland-Altman analysis. 
These limits of confidence contained 95.2% (20/21 
samples) of the data points. The ESV was underesti- 
mated by CMRI compared with GSPECT. 


DISCUSSION 

Left ventricular function and volumes have major di- 
agnostic and prognostic importance in patients with 
various cardiac diseases. Nowadays several noninva- 
sive techniques are available for this purpose, including 
ECHO, CMRI, RNV and GSPECT. In recent years all 
of these imaging techniques have become more available, 
and clinicians could be faced with LVEF and LV vol- 
ume results obtained with various imaging techniques 
during a long follow-up period. Therefore, cardiologists 
need to know the exact correlation and agreement be- 
tween these techniques. Another concern is whether 
measurements of LV volume and ejection fraction 
derived from different techniques could be used inter- 
changeably. In contrast to most studies, which included 
only two imaging modalities (GSPECT vs. ECHO or 
CMRI; ECHO vs. GSPECT or CMRI) we performed 
three imaging methods in the same group of patients. 
The present study is, to our knowledge, only the sec- 
ond one to compare left ventricular functions (LVEF, 
EDV and ESV) derived from GSPECT, CMRI and 
ECHO in the same group of patients. In the first study, 
Yamamuro et al” performed multi-detector row CT 
and magnetic resonance imaging in 50 patients, two- 
dimensional ECHO in 41 patients and GSPECT in 
27 patients. They found that the standard deviation of 
the EF difference between multi-detector row CT and 
MR imaging was significantly less than that between 
echocardiography and MR imaging (P<0.001) or 
that between GSPECT and MR imaging (P<0.001). 
According to previous studies that compared GSPECT 
and ECHO there was very good agreement between 
LVEF, EDV and ESV values, Fleming found a 
high correlation (r=0.76) between resting echocardio- 
graphic EFs and SPECT resting gated sestamibi images 
in patients with single-vessel disease, and a moderate 
correlation (r=0.68 and r=0.68) in patients with 2- and 
3-vessel disease, respectively? In a recently published 
study, we compared left ventricular function and vol- 
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umes of GSPECT and ECHO in patients with dilated 
cardiomyopathy. We found good correlations for the 
assessment of LVEE, EDV and ESV (r=0.72, r=0.71 
and r=0.71, respectively).? In the present study, when 
we compared the results of GSPECT and ECHO, the 
values for LVEF, EDV and ESV correlated strongly 
(r=0.91, r=0.81, r=0.71, respectively). Also no system- 
atic under- or overestimation of LVEF and ESV values 
was found with GSPECT as compared with ECHO 
according to Bland-Altman plots. However, EDV 
was slightly overestimated by ECHO compared with 
GSPECT. 

À number of studies have compared GSPECT and 
CMRI.*97-? ‘Thorley et al. compared GSPECT with 
CMRI measurements of LVEF and EDV in 50 patients 
and found a good correlation (r=0,82 and r=0.90). ? 
In another study, Bavelaar-Croon and colleagues also 
found a good correlation for LVEF, EDV and ESV 
(r=0.85, r=0.94, r=0.95, respectively). In our study, 
LVEE EDV and ESV results of GSPECT were also 
correlated very well with CMRI results (r=0.92, r=0.68, 
r=0.91, respectively). LVEF was not under-or overesti- 
mated by GSPECT compared with CMRI. But, EDV 
and ESV were slightly underestimated by CMRI com- 
pared with GSPECT. Interestingly, most previous stud- 
ies have reported that volumes were underestimated by 
GSPECT compared with CMRI.” However, some 
studies showed results similar to ours.®’*!8 Faber et al 
reported that both Quantitative Gated SPECT (QGS) 
and Emory Cardiac Toolbox (ECTb) had given EDV 
and ESV 20% to 30% larger than the MR measure- 
ments? Similarly, Vaduganathan et al found volumes 
to be larger when computed with GSPECT than with 
CMRI.” Because of high spatial resolution, excluding 
papillary muscles and trabeculations from volumes in 
CMRI was easier than in either GSPECT and ECHO. 
In our study, to exclude major vascular structures and 
valves from ventricular volume slices of CMRI were 
minimally repositioned to midventricular region at the 
base of the heart. So, inclusion or exclusion of the most: 
basal slice, which consists of parts of LV myocardium, 
outflow tract, and left atrium, could be the main rea- 
son for the difference between previous studies and the 
present study. In addition, the frame numbers per cat- 
diac cycle were different in CMRI and GSPECT (16 
vs. 8 frames for CMRI and GSPECT, respectively). We 
used 8 frames for GSPECT images to obtain sufficient 
count statistics. This could be the technical reason for 
the conflict in volume results. 

Direct comparison of CMRI and ECHO was made 
using different protocols and imaging techniques, in 
some previous studies?" Hoffmann et al in a 
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multi-centre study, assessed the agreement of LVEF 
derived from cineventriculography, .cardiac magnetic 
resonance imaging, unenhanced and contrast-enhanced 
echocardiography in 120 patients. They reported that 
the correlation for EF between MRI and unenhanced 
echocardiography was 0.60? In most of those stud- 
ies that compared CMRI and ECHO, measurements 
of CMRI were larger than ECHO results™™ In 
the present study, LVEF, EDV and ESV values from 
CMRI and ECHO correlated very well. While LVEF 
was not under-or overestimated by CMRI compared 
with ECHO, the values of EDV and ESV were under- 
estimated. We think the reasons for the difference be- 
tween CMRI and GSPECT results (exclusion of basal 
portions of left ventricle and high spatial resolution of 
CMRI) also account for the difference between ECHO 
and CMRI results. 


In addition to very good correlations and agree- 
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ments between the LVEF values for these three imaging 
modalities, in none of the patients was LVEF measured 
as definitely abnormal («40?6) with one method and as 
definitely normal (25096) with the other method. This 
result is in agreement with the study by Bavelaar-Croon 
and colleagues.“ Thus, LVEF results obtained from any 
of these three imaging modalities could be used inter- 
changeably. 

In conclusion, we found overall very good correla- 
tions and agreements between LVEF derived from 
GSPECT, CMRI and ECHO as shown both linear 
regression and Bland-Altman analysis. Even though 
we found good correlations between EDV and ESV 
values derived from all of these imaging modalities, 
agreemens between these results were not as good as 
between LVEF results. Therefore, care should be taken 
in comparing LV volumes derived from these three im- 


aging methods. 
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Predictors of obstructive sleep apnea in 
snorers 
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BACKGROUND: Snoring is a common problem that poses a high risk for obstructive sleep apnea (OSA). We 
studied the contribution of risk factors for OSA in snorers referred for full-night polysomnography (PSC). 
METHODS: A questionnaire was administered to subjects referred for PSG in the period from April 2002 to 
March 2005. 

RESULTS: There were 191 (84%) snorers identified by 227 PSG studies. They had a mean age of 48.1+9.8 years, 
(age range, 23-73 years) and 78.596 were males. OSA as indicated by a respiratory disturbance index (RDI) 
of >5 events/hour was seen in 126 (66%) subjects. In males, 72.7% had OSA, with a mean RDI of 43.0426 
events/hour, versus 39% with OSA in females with a mean RDI of 27.8426.5 events/hour (P«0.001). The OSA 
group had a higher mean Epworth Sleepiness Scale (ESS) (P«0.001), a larger mean neck circumference (P«0.01), 
an increased mean age (P«0.05), and more witnessed apneas (P«0.001) but not choking (P=0.096). The mean 
increase in body mass index was linked to OSA only in females (P«0.05) but not in the overall study (P=0.507). 
Multivariate analysis showed that ESS, male gender, and a history of witnessed apnea were associated with OSA, 
while controlling for obesity, large neck circumference, age, and history of choking. 

CONCLUSION: in screening snorers for PSG, male gender, ESS and a history of witnessed apneas were the 
most important predictors of OSA, but other factors should be considered in referring snorers for PSG. In males, 


obesity did not contribute to the risk of OSA in our study population. 


noring is an important health issue that is re- 
S ported to occur in 20% to 60% of the adult 

population.’ It is the most common symptom of 
OSA, a condition associated with disturbed sleep and 
excessive daytime sleepiness that is seen in at least 4% 
of men and 2% of women 30 to 60 years of age.” By 
itself, however, snoring does not definitely imply the 
presence of OSA. A quick and reliable screening test 
would enable clinicians to detect the possibility of OSA 
during initial office visits and then decide which pa- 
tients are at high risk and urgently in need of polysom- 
nography (PSG). The Epworth sleepiness score (ESS) 
has been extensively used as an important parameter 
in predicting OSA and screening subjects before refer- 
ral for PSG, Other factors considered are male gender, 
older age (>50 years), body mass index (230), neck 
circumference (217 inches in males and 216 inches in 
females),° history of apnea witnessed by the bedroom 
partner, and awakening with choking, In this cross-sec- 
tional observational prospective study we estimated the 
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frequency of OSA in snorers in our center and present 
our experience in assessing the factors associated with 


the polysomnographic diagnosis of OSA in this group. 


PATIENTS AND METHODS 

A pre-designed database with the demographic data, 
clinical details, symptom-specific questions for diag- 
nosis of OSA. A questionnaire with ESS was admin- 
istered to all patients presenting to the snoring clinic 
at Hamad General Hospital, a tertiary hospital in the 
state of Qatar. 

A total of 227 adult subjects underwent PSG from 
April 2002 to March 2005 for different indications ex- 
cluding pediatric cases. In this study, we recruited only 
adult subjects who were referred with a main complaint 
of snoring to rule out OSA. A total of 191 (8496) PSG 
studies met the following inclusion criteria: 1) age >18 
years old; 2) snoring that was reported as frequent on 
most days of the week; 3) no previous sleep study done; 
4) demographic data and Epworth sleepiness score 


421 


422 


original article 


completed; 5) upper airway obstruction excluded by 
ENT specialist; 6) a full night PSG study with a total 
sleep time »6 hours. Narcoleptic patients, significant 
periodic limb movement index, predominantly central 
sleep apnea, and multiple sleep latency studies were ex- 
cluded from the analysis. 

A sleep study questionnaire that includes ESS was 
completed in the clinic and rechecked with the patient 
on the night of the sleep study. Sleepiness was defined 
as the score on the ESS, a well-validated eight item 
questionnaire that asks the subject to rate his or her 
likelihood of falling asleep in a variety of commonly 
encountered situations. Possible total score range from 
0 (no sleepinéss) to 24 (the most sleepy). A score of 
11 or higher was considered to represent an abnormal 
degree of daytime sleepiness.? For apneas and choking, 
either subjects or bedroom partners were asked about 
episodes in which the patient stops breathing indicating 
apnea and then gives a loud gasp or snort when aroused 
by the apnea to describe the choking sensation. 

Patients had an overnight PSG using the Alice 4 
Resporonics system. The PSG consisted of 14 channel 
continuous polygraphic recording from surface leads for 
2 electroencephalography, 2 electro-oculography, chin 
electromyography, electrocardiography, sensors for na- 
sal airflow (thermister), tracheal sounds (microphone), 
thoracic and abdominal respiratory effort (piezo-elec- 
tric), finger pulse oximeter, leg movements, body posi- 
tion and light. A trained physician scored sleep stages 
in 30-second epochs according to standard criteria. An 
apnea was defined as complete airflow cessation of more 
than 10 seconds. A hypopnea was defined as a reduction 
in airflow of >50% for more than 10 seconds that led to 
a 4% or greater oxyhemoglobin desaturation. Patients 
were grouped by their total respiratory disturbance in- 
dex (RDI) score at PSG. These groups were RDI of 0 
to 4.9 considered as normal, and those with RDI 25 
considered abnormal and having OSA. The abnormal 
RDI group were subdivided to: RDI 5 to 14.9 (mild 
OSA), 15 to 29.9 (moderate OSA), and >30 (severe 
OSA). 

The data are presented as meanstSD for continu- 
ous variables and as percentages for categorical vari- 
ables. Comparison between the groups was done with 
the t test for continuous variables and chi-square test 
for discrete variables. ANOVA test was used to study 
the average increase in ESS, BMI, NC and age in the 
different OSA severity. Multivariate logistic regression 
models were applied to identify the overall and inde- 
pendent factors in relation to OSA. The factors consid- 
ered were sex, age 250 years old, ESS 211, and BMI 
230 and a cut point for NC > was chosen at 43 cm, 
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history of witnessed apneas and awakening with chok- 
ing. À P value of «0.05 was considered as statistically 
significant. All analysis was done with SPSS (Chicago, . 
IL) version 10.0 for Windows. 


RESULTS 

A total of 227 PSGs were performed in the period be- 
tween April 2002 to March 2005 for adult patients. 
Snorers comprised 191 (84%) subjects, including 150 
men (78.5%) and 41 women (21.5%) who met the 
inclusion criteria and formed the basis for this analy- 
sis. The mean age was 48.1+9.8 years (age range, 23- 
73 years). Qatari subjects constituted 75 participants 
(39.3%) while other nationalities formed 116 partici- 
pants (60.7%). The average sleep time was 6,330.20 
hours, The characteristics of the two groups of normal 
RDI and abnormal RDI in relation to gender, age, neck 
circumference, BMI and ESS are shown in Table 1. 
Table 2 shows the significance of the relationship of age, 
NC, BML, ESS for different categories of RDI. 

OSA as indicated by an RDI <5 was seen in 126 of 
191 (66%), with a mean RDI of 40.9:-26.5 events/hour 
(Table 1). OSA was seen more in men than women 
(P«0.001). OSA was seen more in non-Qatari sub- 
jects (84 of 116, 72.496) versus [38 out of 75 (5296)] in 
Qatari subjects (P« 0.05). Arousal index was higher in 
the OSA group versus the normal group (P«0.001). 

Subjects were divided into four groups based on 
RDI: 65 (3496) subjects were considered normal (RDI 
«5), 30 (16.996) subjects had mild OSA (RDI 5 to 
14.9), 24 (12.596) subjects had moderate OSA (RDI 
15 to 29.9), and 72 (37.596) subjects had severe OSA 
(RDI »30). The OSA group had a higher mean age 
of 49.1+9.4 years compared to 46.2:- 10.2 years in the 
normal group (P«0.05). Females had a non-signifi- 
cantly higher mean age of 51.8::8.2 years compared to 
48.7+9.4 years in males (P=0.195). There were no sta- 
tistically significant differences in the mean age compar- 
ing the different OSA categories. 

Ihe OSA group had a significantly higher mean 
NC compared to the normal group (P«0.05). In the 
OSA group, males had a higher mean INC compared 
to females (P«0.05). Only the group with severe OSA 
showed a statistically significant difference in the mean 
NC (P«0.001), comparing the different OSA catego- 
ries. 

The percentage of obesity was 69.896 in the group 
with OSA, and 67.7% in the normal group. The OSA 
group had a mean BMI of 34.3+7.5 kg/m? compared 
to 33.6+7.0 kg/m? in the normal group (P=0.507). 
Females with OSA had a significantly higher BMI of 
42.1+8.9 kg/m? compared to BMI of 33.2+6.5 kg/m? 
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in males (P«0.001). There were no statistically signifi- 
cant differences in the mean BMI in the different OSA 
categories. 

Witnessed apneas were reported in 85 of 126 
(67.5%) subjects in the group with OSA versus 27 out 
of 65 (41.596) subjects in the normal group (P«0.01). 
They were reported in 41.596 in the normal group, 
63.396 in the mild OSA, 54.296 in the moderate OSA, 
with the group of severe OSA statistically showing the 
highest frequency of apneas in 73.696 of the subjects 
(P«0.01). In males with OSA, apneas were noticed in 
76 out of 109 (69.796) subjects versus 9 of 17 (52.996) 
females (P=0.170). 

Awakening with choking was seen in 76 of 126 
(60.396) subjects in the group of OSA versus 31 of 
65 (47.796) subjects in the normal group. (P=0.096). 
It was reported in 47.7% in the normal group, 46.796 
in the mild OSA, 54.296 in the moderate OSA group, 
with the group of severe OSA showing the highest fre- 
quency in 68.196 of subjects (P=0.067). In males with 
OSA, choking was reported in 71 of 109 (65.196) sub- 
jects versus 5 of 17 (29.496) females (P«0.01). 

The OSA group was associated with a higher mean 
ESS compared to the normal group (P«0.001). Because 
of the importance of the ESS in referring subjects for 
PSG, it was further assessed in relation to the four cat- 
egories of RDI severity. A statistically significant linear 
increase in mean ESS score was present across all cat- 
egories of RDI (P«0.001) (Table 2). The prevalence of 
sleepiness as indicated by ESS score >11 was seen in 89 
of 191 (46.6%) subjects (P<0.001). OSA was seen in 
74 (83.1%) subjects with sleepiness. In the group with 
low ESS <11, there were 102 (53.4%) subjects, with 52 
(51.0%) subjects with OSA. The frequency of excessive 
sleepiness at different degrees of RDI were 16.7% in 
normal group, 14.4% in mild OSA, 12.2% in moder- 
ate OSA, 56.7% in severe OSA and consequently, the 
group with severe OSA showed statistically the highest 
prevalence (P<0.001). 

In a multivariate logistic regression analysis (Table 
3), sex, age >50 years old, BMI >30 kg/m’, NC >43 
cm, ESS >11, a history of witnessed apneas and awak- 
ening with choking were analyzed. ESS 211, male 
gender, and witnessed apneas were the most important 
predictors of obstructive sleep apnea. 


DISCUSSION 

OSA is a common sleep disorder characterized by re- 
current episodes of apnea during sleep associated with 
snoting. Large-scale epidemiological studies have esti- 
mated that 4% of males and 2% of females are affected 
by symptomatic OSAS.?? Researchers estimate that 
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Table 1. Characteristics of 160 subjects with snoring divided into those 
with OSA (RDI 25) and those without OSA (RDI «5). (Data expressed as 
mean+SD). 
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Definitions of abbreviations: BMI: body mass index, NC: neck circumference, RDI: Respiratory 
disturbance index, ESS: Epworth sleepiness score 
* T- test: P«0.05 comparing the groups of RDI 25 (OSA) versus RDI <5. 


Tahle 2. Relation of associated factors to different categories of RDI (Data expressed as 
meanzSD). 
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Definitions of abbreviations: RDI: respiratory disturbance index, BME Body mass index, NC: Neck circumference, 


ESS: Epworth sleepiness score 
*(ANOVA test) P« 0.05 for differences between groups. 
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Table 3. Predictors of OSA in snorers. 








Characteristic | Odds ratio (95% C1) | Pvalue | 
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Definitions of abbreviations: BMI: Body mass index, NC: neck circumference, ESS: Epworth 
sleepiness score 
*Multivariate Logistic regression analysis: P< 0.05 


8296 of men and 9396 of women with moderate-to-se- 
vere OSAS have not been clinically detected or diag- 
nosed." The delay in diagnosis and treatment has led 
to prolonged morbidity Furthermore, snoring is a 
common complaint in patients with OSAS, but by it- 
self does not imply OSAS. Those patients face consid- 
erable delays before receiving appropriate treatment for 
snoring or for OSAS. The current practice guidelines 
advise referring patients who present with snoring and 
daytime sleepiness to specialist sleep services for com- 
prehensive investigation using PSG." In our center, sub- 
jects with snoring are mostly referred from snoring clin- 
ics for PSG, based on their sleepiness score and other 
risk factors like obesity, increased neck circumference or 
older age. But in some circumstances, even in the ab- 
sence of obvious risk factors, PSG is performed based 
on the physician desire to rule out OSA as a pre-opera- 
tive assessment in subjects who would undergo surgical 
treatment for snoring. Qatari subjects are more likely to 
fall in this category, which may in part explain the lower 
prevalence of OSA in Qatari snorers in our study. 

Ihe frequency of PSG diagnosed OSA indicated by 
an RDI 25 in this selected population of snorers was 
72.4%. A significant OSA as indicated by an RDI 215 
was seen in 5096. 'Ihe study has shown the expected 
relation of OSA to male gender, increasing age, BMI, 
NC, and ESS, although it did not reach statistical sig- 
nificance for BMI. 

OSA is expected to have a male to female ratio of 8 
to 1.? The reason for the lower prevalence of OSA in 
women than in men is not fully understood. The influ- 
ence of female sex hormones has been considered, but 
their exact role in OSA is not clear. Although initial re- 
ports emphasized the high prevalence of morbid obesity 


in women with OSA, as is evident in our study where 
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only in females was obesity related to OSA, reflecting 
the significantly higher mean BMI compared to males. 
More recent studies have described OSA in women 
without significant obesity. The greater central body fat 
distribution and larger neck dimensions of men may ac- 
count for some but not all of the sex differences found 
in OSA prevalence.” 

Similar to other studies; our study has shown an 
association between OSA and increased age? Age 
showed a linear increase across all severity of OSA that 
did not reach statistical significance. 

In considering obesity, approximately 60% to 70% of 
patients with OSA are obese and a close association be- 
tween BMI and OSA in adults has been noted in differ- 
ent studies." Obesity has been shown to be directly 
related to the severity of the disease." Contrary to stud- 
ies that have shown less prevalence of obesity in Asian 
population,” obesity was highly prevalent in the snorers 
referred for PSG in our center. However, unexpectedly 
it was not associated with an increased risk or severity 
of OSA either independently or when controlling for 
ESS, NC, age or sex. Some studies suggest that OSA 
may differ by race, reflecting the interplay of various 
risk factors in different populations, because of differ- 
ences in environmental and genetic factors.’? It may be 
proposed that other factors should be considered before 
referring obese snorers for PSG in our center. 

Increased neck circumference showed an indepen- 
dently linear association to RDI in our study, as is 
shown in other studies” But only the severe OSA 
group showed a significantly higher mean NC. The ef- 
fect of INC was not significant when controlling for 
other factors in the study. 

In considering the symptoms of OSA, different 
studies report conflicting results, with sleepiness and 
apneas being the most significant while choking and 
other OSAS symptoms showed less correlation.” In 
our study apnea was witnessed more frequently in OSA 
group (P<0.01), which is expected in a disorder that is 
commonly reported by the bedroom partner witness- 
ing the loud snoring and periods of complete cessation 
of breathing in the subject. Choking was reported more 
frequently in the OSA group but did not reach statisti- 
cal significance. This may be partly explained by the fact 
that most of our subjects respond individually to our 
questionnaire, and choking may be unrecognized with 
patients usually unaware of the occurrence of “micro- 
arousals’, 

ESS was one of the main factors examined extensively 
in subjects referred for sleep studies with primary com- 
plaints of snoring. Excessive daytime sleepiness (EDS) 
is a common condition, reported by 5% to 12% of adult 
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subjects in population surveys.” EDS has been linked 
to the OSAS diagnosis in middle-aged populations with 
mildly elevated RDI. The ESS is commonly used by cli- 
nicians to quantify the degree of daytime sleepiness. It 
measures propensity for daytime sleepiness in adults 
and at a cutoff score of >11, this measure has 9496 sen- 
sitivity and 10096 specificity. While this questionnaire is 
not specifically diagnostic for OSA, it is a useful indica- 
tor of general sleep disorder?" However, since daytime 
sleepiness can result from a number of factors, some in- 
vestigators have shown that this score may be unreliable 
in confirming the presence of OSA.” 

ESS sensitivity ranges from 6096 to 6596 and speci- 
ficity ranges from 77% to 80% in predicting OSA 79? 
The mean ESS in the OSA group was higher than the 
normal group and progressively increased among all 
groups of OSA severity in a manner that was highly 
statistically significant (P=<0.001). The prevalence of 
excessive daytime sleepiness was noted to be 16.796 in 
the normal RDI group, which is somewhat similar to 
the prevalence of 12% to 20% noted in population sur- 
veys.? Other studies have reported a 21% to 2596 preva- 
lence of excessive sleepiness with (ESS 211) in subjects 
with an 1101 8 

Young and colleagues 2 have shown that snorers 
with an RDI «5 are mote likely than non-snorers with 
RDI «5 to report excessive sleepiness. In those patients 
upper airway resistance syndrome is an expected prob- 
lem, where repetitive arousals occur in response to par- 
tial collapse of the upper airway, despite minimal if any 
detectable decrease in airflow. Conversely, a high per- 
centage of the population experiences nocturnal apneas 
and hypopneas without reporting excessive sleepiness, 
as shown in 26.796 of subjects in our study (Table 3). 
Furthermore, some subjects with severe OSA may re- 
port only a minimal degree of daytime sleepiness. 

In patients with OSA, sleep fragmentation by re- 
peated arousals in response to apneas and hypopneas 
is the apparent cause of excessive sleepiness. Our study 
has shown significantly higher arousal index in the 
group of abnormal RDI as compared to subjects with 
normal RDI (P«0.001). It is likely that arousal from 
sleep in response to respiratory events explains the as- 
sociation of RDI with sleepiness in our subjects. 

Some patients who are seen in the snoring clinic in 
our hospital are planned for possible surgical proce- 
dures as a treatment for snoring if OSA is ruled out. 
The association with OSA should be recognized pre- 


operatively to avoid the immediate post- operative risk 
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in those patients. Depending on one clinical parameter 
for referring patients for PSG like ESS carries the risk 
of missing a significant number of cases, and may lead 
to prolonged morbidity and health consequences. Some 
studies have shown that a rank order of symptoms and 
clinical indicators may help in identifying the cases, 
which needs urgent evaluation by PSG.*? But the 
possibility of missing cases with OSA even in asymp- 
tomatic snorers may still exist, because of the lack of 
simple measures that help in early referral for PSG. 

Portable screening PSG devices are of great help 
in decreasing the burden on the limited availability of 
sleep laboratories, and can be used in screening subjects 
at risk of OSA like snorers, even if clinical indicators are 
not suggestive of presence of significant OSA. 

Our study is limited by the presence of an element 
of personal clinical judgment in referring subjects for 
PSG. Yet this pre-selection of the sample has allowed 
us to identify those factors of importance that may en- 
courage us to review our strategies for referral to a busy 
PSG unit, eg. by introducing portable PSG devices 
as a screening test in our center. The study also pres- 
ents the polysomnographic diagnosis of OSA, which 
may not be the actual reflection of the magnitude of 
OSAS in this study group. The contribution of differ- 
ent risk factors on the severity of OSA was evaluated, 
but other studies are needed to present those and other 
factors that are more predictors of symptomatic OSA 
i.e. OSAS, We did not present our data regarding the 
association of OSA to other comorbid conditions be- 
cause those were not the primary concern in referring 
those subjects and are a matter of detailed discussion 
in other studies. 

In conclusion, snoring is an important risk factor for 
OSA. Male gender, older age, increased neck circum- 
ference and ESS, and a history of witnessed apneas are 
independent predictors. BMI is an important predictor 
in females who are morbidly obese but not in male sub- 
jects in our center. In a multivariate logistic regression 
analysis, male gender, sleepiness evaluated by ESS, and 
witnessed apneas were the most important factors pre- 
dicting OSA in our study sample. Nevertheless, other 
factors are to be considered in referring subjects for 
PSG in high-risk groups like snorers, to avoid the pos- 
sibility of missing cases in this disabling problem. 
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BACKGROUND: Although there is increasing interest in bone metabolism in patients with rheumatic disorders, 
few data exist on bone mineral density (BMD) in children with rheumatic disorders or on the association of BMD 
with disease-related variables. We determined BMD in Iranian children with systemic lupus erythematosus (SLE) 
and juvenile rheumatoid arthritis (JRA) to evaluate the relationship between disease-related variables and BMD. 
PATIENTS AND METHODS: Twenty patients (13 girls and 7 boys) with SLE (n=15) and JRA (n=5) with a mean 
age of 13.10+3.29 years (range, 6-17 years), attending a pediatric rheumatology clinic and 20 healthy controls 
(matched for age and sex with each patient) were enrolled in a cross-sectional study between 2001 and 2003. 
BMD (g/cm?) of the femoral neck (BMD-F) and lumbar vertebrae (BMD-L) were measured by dual energy X-ray 
absorptiometry (DEXA). The correlation between BMD and cumulative dose of steroids, daily dose of steroid, 
disease duration, disease activity, height, weight, and age was investigated. 

RESULTS: BMD in the patients (BMD-F=0.72+0.15, BMD-L-0.70:x:0.19) was significantly lower than controls 
(BMD-F=0.95+0.17, BMD-L=0.98+0.20, P«0.001). The severity of decreased BMD was more prominent in 
lumbar vertebrae than the femoral neck (P= 0.04). None of the variables were consistently related to a decrease 
in BMD. 1 
CONCLUSION: BMD was significantly lower in patients. compared with controls. It was more prominent in 
lumbar vertebrae (trabecular bone). Although cumulative dose of steroids and disease duration appeared to have 
some influence on BMD, none were independently correlated with BMD. 


steoporosis is characterized by loss of both 
0 mass and microarchitectural integrity, 
resulting in an increased risk of fractures with 
associated morbidity and mortality.’ Increasing interest 
has focused on bone metabolism in patients with rheu- 
matic disorders. In adults with rheumatic disorders a 
number of risk factors for development of osteoporo- 
sis have been described, including disease duration and 
severity, diet, level of physical activity, past corticoste- 
roid treatment, and reduced exposure to sunlight due 
to photosensitivity.?? Only a few such studies have ad- 
dressed childhood-onset rheumatic disorders, particu- 
larly systemic lupus erythematosus (SLE) and juvenile 
rheumatoid arthritis (JRA).** 
Dual-energy X-ray absorptiometry (DEXA) has 
become a standard technique for the measurement of 


bone mineral density (BMD) of the lumbar spine, fe- 
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mut, forearm, and whole body, due to its low radiation 
dosage, ease of use, rapidity, accuracy, precision, and 
reproducibility under controlled circumstances.” We 
studied BMD by DEXA in a cohort of Iranian children 
and adolescents with SLE and JRA and compared it 
with that in healthy age- and sex- matched controls. We 
also investigated the relationship between several dis- 
ease-related variables and BMD. 


METHODS 

Twenty patients (13 girls and 7 boys) with SLE (15) and 
JRA (5) with mean age of 13.10::3.29 years (range, 6- 
17 years), attending the pediatric rheumatology clinic of 
Motahari clinic at Shiraz, Iran, were enrolled in a cross- 
sectional study between 2001 and 2003. The inclusion 
criteria were disease onset before the age of 17, a mini- 
mum disease duration of 6 months, and the presence of 
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at least four of the American College of Rheumatology 
(ACR) criteria for classification of SLE." In 5 patients 
the diagnosis of JRA was based on the ACR criteria for 
diagnosis of JRA.” At the time of this study all patients 
had been receiving steroids, calcium and vitamin D dur- 
ing the past 6 months. Disease duration was defined as 
the period of time from the diagnosis of disease based 
on the appearance of initial clinical symptoms clearly 
attributable to the disease until the time of the study. 
Twenty healthy controls (matched for age and sex with 
each patient) were selected randomly from the schools 
located in Shiraz. All participants were ethnic Iranians 
and ate typical Iranian food. Informed consent was ob- 
tained from the patients, controls, and their parents. 
‘This study was approved by our university ethics com- 
mittee. 

A clinical examination was performed on all of the 
patients and controls. A questionnaire was completed 
based on the information obtained from the patients’ 
medical records and by interviewing all of the partici- 
pants or their parents. Collected data included age, sex, 
height, weight, food and nutrient intake, cumulative 
corticosteroid dose, mean daily corticosteroid dose at 
the time of study, and disease. duration. A self-report- 
ed health status questionnaire of physical activity and 
pain perception was also completed by the patients. In 
patients with SLE and JRA, disease activity was mea- 
sured by the SLE Disease Activity Index (SLEDAI)? 
and ACR core set." 

BMD (g/cm?) of the femoral neck (BMD-F) and 
the second through fourth lumbar vertebrae (BMD-L) 
were measured with DEXA equipment (Lunar DPX- 
IQ, USA). At present, Iranian reference values for bone 
mass measurement in children are not available. We 


Table 1. Characteristics of patients and healthy controls. 





BMD IN CHILDREN WITH SLE AND JRA 


therefore chose to compare BMD of our patients with 
the control group. 

The Wilcoxon Signed Ranks Test was used to com- 
pare the BMD of patients and controls and to compare 
BMD-F with BMD-L. Correlation between reduction 
in BMD (BMD in controls - BMD in patients) at 
femoral neck and lumbar vertebrae and disease dura- 
tion, amount of steroid, disease activity, and weight and 
height of patients, was determined by Spearman's meth- 
od, and then potential risk factors were entered into 
multiple linear regression analysis. Data are expressed 
as mean t SD unless otherwise stated. P-values less than 
or equal to 0.05 were considered significant. All statisti- 
cal analysis was performed using SPSS software. 


RESULTS 

Ihe study population consisted of 15 patients with 
childhood-onset SLE and 5 patients with JRA, and 
20 healthy controls, who were individually matched 
for age and sex (Table 1). Mean height and weight of 
patients was significantly lower than controls. BMD 
of the patients (BMD-F=0.72+0.15 g/cm?, BMD- 
L=0.70+0.19 g/cm?) was significantly lower than con- 
trols (BMD-F=0.95+0.17 g/cm’, BMD-L- 0.98+0.20 
g/cm’, P«0.001). The severity of decreased BMD was 
more prominent in lumbar vertebrae than the femoral 
neck (P= 0.04). The mean disease activity index for 
SLE patients (SLEDAI) was 9+6.98 and for JRA pa- 
tients was 93,8+55.47 at time of examination. 

On the basis of SLEDAI scores, five patients had 
mild disease activity (SLEDAI=1-5), five patients had 
moderate activity (SLEDAI=6-10), four patients had 
high activity (SLEDAI=11-19), and one patient had 
very high activity (SLEDA= or >20) (Table 2)." Active 








Characteristic | -Patients (n-20) د‎ | | Controls (n=20) — | P value 
Female/male | 13/7 | 13/7 | o0 | 
Age, years | — 13102328 — | 13104328 — | 005 | 
Weight, kg | 38350563 | 492443 — | >00 | 
Height, cm | M3s759 — | — 565450 — | 4001 — | 
Disease duration, years | 2.65±2.18 | - | NA | 
Cumulative dose of steroids, mg/kg | 2734379.40 | - | NA | 
Daily corticosteroid dose, mg | 6.5243.17 | : | wA | 
x E O rere emer uen iiec ييه‎ uud اليه‎ 
BMD, Spine, g/cm? | 0.70±0.19 | 0.98+0.20 | <0.001 | 
BMD, Femoral neck, g/cm? | 0.72+0.15 | 0.95±0.17 | «0.001 | 


NA: Not Applicable 
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JRA was defined in all of our JRA patients as their score 
was greater than 20 based on ACR core set. There was 
no relationship between disease activity and BMD. 

Potential risk factors for low BMD were cumulative 
dose of steroid, disease duration, disease activity, daily 
dose of steroid at the time of BMD evaluation, height, 
weight, and age. Although cumulative dose of ste- 
roids and disease duration were considered correlated 
(Spearman's method) with the decrease in BMD, us- 
ing multiple linear regression analysis, this association 
did not reach significance. Therefore no disease-related 
variables were identified as independent predictors of 
BMD. 


DISCUSSION 

The relationship between chronic childhood rheumatic 
disorders and BMD has been investigated in a relatively 
small number of studies.*? Our results confirm that 
decreased bone density is a common problem in these 
patients. To our knowledge, the present study is the first 
to report BMD in Iranian children with rheumatic dis- 
orders and to describe the risk factors associated with 
decreased bone density in this population. 

In the current study we found no factors that were 
consistently related to the decrease in BMD. Although 
several researchers investigated the role of such factors 
as disease activity, disease duration, and corticosteroid 
use in the pathogenesis of osteoporosis in adult patients 
with rheumatic disorders,*? similar investigations 
have led to still more controversial results in children. 

Alsufyani et aP in a study conducted on 36 child 
patients (25 SLE) found a reduced bone density in 
patients with rheumatic disorders but no factors were 
associated with this decrease in BMD. We reached 
the same results. Head et al’ reported normal BMD 
in African-American children with JRA who had not 
previously been treated with corticosteroids. A positive 
correlation was suggested between severity of osteope- 
nia and total amount of steroid used by patients with 
JRA in the course of their illness," also osteopenia was 
more common in more prolonged JRA. 

Lilleby et alf in a survey carried out on 70 Norwegian 
children with SLE and 70 healthy controls found cumu- 
lative dose of corticosteroids to be an important vari- 
able in explaining decreased bone mass, also male sex 
was related to the decrease in lumbar spine bone mass. 
Comparing the values of BMD, it is notable that values 
in our children are significantly lower compared with 
Norwegian children, probably based on nutritional and 
ethnic variations (Table 3). Both studies are comparable 
regarding age range, corticosteroid dose, and DEXA 


equipment, 
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Table 2, BMD of femoral neck and spine, disease activity index, and Tanner stage of 
children with systemic lupus erythematosus and juvenile rheumatoid arthritis. 
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The impact of puberty on BMD is described in 
healthy boys and girls.'?? De Schepper et al? proposed 
that the total increase in BMD during puberty was 
higher than that during the proceeding 10 years, rep- 
resenting a 40% increase in BMD during puberty. They 
also reported that pubertal stage IV is responsible for 
the most important increase in lumbar spine BMD in 
both sexes. Van Coeverden et al” reported an increase 
of up to 60% in bone mass at all skeletal sites between 
Tanner stages IT and IV. Our results do not support the 
association between BMD and pubertal stage in chil- 
dren with SLE and JRA; similar results were obtained 
in another study carried out on children with SLE.’ 

It is perhaps interesting that we found no consistent 
relationship between BMD and disease related vari- 
ables; the most probable explanation is that the relative- 
ly small number of patients provided inadequate power 
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BMD IN CHILDREN WITH SLE AND JRA 
Table 3. BMD comparison between iranian and Norwegian children. 
| B Iranian | Norwegian | ‘Pvalue | Iranian . | Norwegian - I  -Pwalue 7 
Spine 0.70+0.19 1.03±0.20 < 0.001 0.98±0.20 1.16±0.19 0.005 
Femoral neck 0.72±0.15 0.95±0.18 < 0.001 0.95±0.17 1.05±0.16 0.06 


to reveal the association of any individual factor with 
bone density. 

It is postulated that obtaining the bone density value 
without some means of comparing it to a reference or 
normal range is of limited use. Z, scores are values that 
relate bone density scores to normal values matched for 
age, sex, and ethnicity? According to the literature,” a Z 
score derived from the manufacturer's normal data are 
probably not appropriate for use in other populations. 
As no normative data were available for Iranian children 
to match for ethnicity, we did not calculate Z scores in 
our study. We showed that decreased BMD in chronic 
rheumatologic patients is more prominent in trabecular 
bones such as vertebra. The same results were achieved 
by other researchers.” 

In conclusion, we observed lower bone mass in the 
lumbar spine and femoral neck in patients with child- 


hood-onset SLE and JRA compared with healthy con- 


trols. These results should alert clinicians to the poten- 
tially high risk for the development of osteoporosis later 
in life in these patients. It is important to highlight that 
whereas weight and height may normalize over time 
with disease control impaired peak bone mass may 
never be corrected.” Therefore, efforts should be made 
to reduce steroid to the lowest possible maintenance 
dose, and to stimulate bone formation in prepubertal 
patients, encouraging a calcium-rich diet, and using vi- 
tamin D supplements.” Besides, chronically ill children 
should be advised to engage in weight-bearing physical 
activity since decreased physical activity is reported to 
negatively affect bone mass accrual.” 

Considering the limited sample size in the current 
study and the flaws that may accompany studies of this 
kind, further long-term investigations are required to 
evaluate the precise relationship between osteoporosis 
in these patients and disease-related variables. 
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BACKGROUND: Unpublished studies on antimalarial drug efficacy have found low levels of chloroquine resis- 
tance in Yemen. This study was carried out to determine the current prevalence of drug resistance in Plasmodium 
falciparum in Yemen to the main anti-malarial drugs and to determine the effective concentration (EC) values. 
METHODS: The WHO standard protocol was used for the selection of subjects, collection of blood samples, 
culture techniques, examination of post-culture blood slides and interpretation of results. The in vitro micro-test 
Mark III was used for assessing susceptibility of P. falciparum isolates. 

RESULTS: The criteria for blood parasite density was met by 219 P. falciparum malaria patients. Chloroquine 
resistance was found in 47% of isolated P. falciparum schizonts. Mefloquine resistance was found in 5.2%. In 
addition, the EC50 and EC95 values in blood that inhibited schizont maturation in resistant isolates were higher 
than the normal therapeutic level for mefloquine. No resistance occurred against quinine or artemisinin, with no 
growth at the cut-off level for quinine and inhibition at low concentrations of artemisinin. 

CONCLUSION: Our study confirmed the occurrence of chloroquine-resistant P. falciparum and a slow increase 
in the rate of this resistance; it is likely that resistance will increase further and spread over all the foci of malaria 
in Yemen. The low rate of mefloquine-resistant P. falciparum, was lower than that reported in Africa or Southeast 
Asia, but it is the first report of mefloquine resistance in Yemen. Finally, the isolates were sensitive to low con- 


centrations of quinine and artemisinin. 


alaria is the most important parasitic disease 
of man. The human disease is a protozoan 
infection of red blood cells transmitted by 
the bite of the blood-feeding female anopheline mos- 
quito. Approximately 270 million people suffer from 
malaria, and there are between one and 2.5 million 
deaths each year, mostly among African children.’ 
Antimalarial drugs fall into three broad groups: 
the quinoline-related compounds (quinine, quinidine, 
chloroquine, amodiaquine, halofantrine, primaquine), 
the antifols (pyrimethamine, proguanil, chlorproguanil, 
trimethoprim), and artemisinin compounds (artemis- 
inin, artemethet, artesunate). Of these, the artemisinin 
drugs have the broadest time window of action on the 
asexual malaria parasites, from the medium-sized rings 
to early schizonts, and produce the most rapid thera- 
peutic responses,” 
Ihe problem of drug resistance is most important 


with Plasmodium falciparum. There is widespread but 
patchy resistance to proguanil and pyrimethamine 
wherever Plasmodium falciparum occurs. Chloroquine 
resistance has been known for years in parts of 
Southeast Asia, South America and Oceania. In the 
past decade, the prevalence and degree of chloroquine 
resistance have increased greatly in sub-Saharan Africa, 
at first in the east and later in the west of the conti- 
nent,” In Yemen, several unpublished studies on anti- 
malarial drug efficacy were carried out in the past two 
decades in the southern parts of the country by WHO 
consultants for malaria control. Their results showed a 
low level of chloroquine resistance, and although it ap- 
pears to be not totally resistant, chloroquine remains a 
useful first-line therapy in "كبجع معلا‎ 

‘The main purpose of this study was to describe the 
state of drug-resistant malaria and to outline current 
thinking regarding strategies to limit the advent, spread 
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and intensification of drug-resistant malaria in Yemen. 


SUBJECTS AND METHODS 

This study was conducted between August 2002 and 
March 2003. Patients of both sexes between the ages 
of 3.5 and 45 years living in Tihamah (Bajil city and 
surrounding villages) in the Republic of Yemen suffer- 
ing from fever and/or other malaria symptoms were 
screened at field hospitals and malaria control centers. 
Rainfalls during 2002-2003 were recorded between 
May and October. 

No selectivity parameters were taken except those 
required for the Mark III in vitro test technique? 
Informed consent was obtained from patients or their 
parents. Fever was defined as a body temperature of 
37.5*C or above. Patients were asked for any history of 
diarrhea and vomiting. 

Any history of antimalarial drug ingestion within 
the past 2-4 weeks was an exclusion criteria. Only pa- 
tients with negative urine tests to four aminoquinolines 
and sulphonamides were enrolled. Patients with com- 
plicated disease such as cerebral malaria, anemia, jaun- 
dice and bronchopneumonia were excluded. Enrolled 
patients were registered and given special codes. The 
diagnosis for all the patients was conftrmed by the pres- 
ence of asexual forms (trophozoite) of P. falciparum in 
the peripheral blood smear (thick film) and by the im- 
munochromatography (HRP2) method as confirma- 
tion. Patients with mixed infections (P. falciparum, P. 
malariae or P. ovale) were excluded from the study. 

Patients whose parasite count was not less than 
1000 and not more than 80000 asexual parasites per 
mm? of blood were selected. The WHO in vitro anti- 
malarial drugs susceptibility test (Mark III) technique? 
was used to determine the antimalarial drugs suscepti- 
bility of the P. falciparum isolates. Ihe first choice drugs 
for malaria, which include chloroquine, quinine and ar- 
temisinin, were tested. 

Data analysis was carried out using test-record 
sheets and the porbit analyzing program (WHO ana- 
lyzing program) for interpretation of results. 


RESULTS 

During the 12 months of the study period, 219 
Plasmodium falciparum malaria patients met our study 
criteria for parasite density in their blood. They com- 
prised 156 males and 63 females; 183 passed the urine 
test for antimalarial drug absence (Table 1). For the 602 
tests, the rate of successful schizont growth for the four 
drugs was 42% (‘Table 2). The frequency and percent- 
age of P. falciparum schizont maturation for the differ- 
ent concentrations of the antimalarial drugs is shown 
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Table 1. Urine test results and patients selected for study. 
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Table 2. Successful schizont maturation (positive culture), negative cultures and 
bacterial contamination. 
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Table 3. The frequency and percentage of P falciparum schizont maturation in the 
presence of different concentrations of the four antimalarial drugs. 
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*The chicroquine dilution was from 1.0 to 64.0 pmol/per well; the cut-off value indicating resistance is 8.0 pmol per 
weil (well E}. 

**The mefloquine dilution was from 2.0 to 128.0 pmol/per well; the cut-off value indicating resistance is 32 pmol per 
weil. (Weil F) 

***The quinine dilution was from 4.0 to 256.0 pmol/per well; the cut-off value indicating resistance is 256 pmol per 
well. (Weil H) 

"The artemisinin dilution was from 0.15 to 150 pmal/per well, the cut-off value indicating resistance is not yet 
established. 


in Table 3. The level of chloroquine resistance (cut-off 
indicating resistance) was calculated to be 8 pmol/well. 
At this cut-off, 4796 of isolates showed resistance to 
chloroquine. The chloroquine values show the growth 
of five different schizonts at five different concentra- 
tions of chloroquine, which suggests the occurrence of 
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Table 4. in vitro response of Plasmodium falciparum isolates to chloroquine, mefloquine, 


quinine E artemisinin: 
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five different strains of P. falciparum among our study 
patients. The cut-off for mefloquine was calculated to 
be 32 pmol/well with 5.296 of tested schizonts showing 
resistance to mefloquine. No resistance against quinine 
or artemisinin occurred in our study as indicated by no 
growth at the cut-off level (Table 3). Table 4 shows the 
schizont maturation rate for all drugs. Effective concen- 
trations (EC) in blood for sensitive and resistant isolates 
are shown in Table 5. The EC50 and EC95 values for 
mefloquine that inhibited schizont maturation in resis- 
tant isolates were higher than the normal therapeutic 
level for mefloquine. 


DISCUSSION 


In our study, the first reason for selecting in vitro testing 
was that the alternative in vivo test used for the same 
purpose by WHO may be influenced by host factors 
such as malabsorption, immunity and other unpredict- 
able factors, whereas our tool is not affected. In addi- 
tion, the interpretations of the WHO in vivo test may 
be complicated in the case of resistance type I by re-in- 
fection during the 28-day follow-up period. The second 
reason is that in vitro testing can be done to test several 
types of drugs and drug combinations with different 
concentrations, while in vivo tests cannot. The third 
reason is that in vivo testing may lead to severe progres- 
sion in a patient if the P. falciparum resists the tested 
drug, which may lead to complication and life-threat- 
ening infection, while with in vitro testing the patient 


can be treated with suitable drugs after collection of the 
specimen, and the failure of inhibition of P. falciparum in 
the well would not effect the patients situation. In vitro 
testing was performed 183 times for chloroquine, 165 
times for mefloquine, 138 times for quinine and 116 
times for artemisinin. In total, 42.5% of in vitro testing 
of schizont maturation was successfully recorded, while 
57.5% were affected by bacterial contamination or fail- 
ure of schizont growth. Bacterial contamination occurs 
easily in field studies where the tests are carried out 
in remote areas without enough facilities to make the 
place of work sterile enough to prevent contamination 
of the culture wells. Cross-contamination during plate 
disposing and/or during harvesting procedures also can 
be a factor. In addition, the original contamination of 
the plates during preparation by the producer could not 
be excluded. Similar problems of high contamination 
have faced other researchers in malaria foci in Africa 
and Southeast Asia.? 

The second problem was the failure of growing 
schizonts when there was no bacterial contamination. 
This might be due to the presence of antimalarial drugs 
in patient plasma in spite of negative results for the 
presence of antimalarial drugs in urine. Several recent 
reports confirm this suggestion and refer these phe- 
nomena to the long half-life of antimalarial drugs in 
plasma despite disappearance from urine. In addition, 
this failure may be related to technical errors (which are 
also quite common) such as pH change of the medium, 
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direct contact of the BMM with ice during transfer 
and/or incubation interruption.” 


Chloroquine 

In Yemen, the occurrence of chloroquine-resistant P. 
falciparum strains were noticed in the early 1990s. In 
the last year, WHO and the National Malaria Control 
Program conducted an in vivo study to estimate chloro- 
quine resistance in Tihamah, and their results showed 
that in more than 40% of the sample there was treat- 
ment failure in either early or late stages." The WHO 
and our study confirmed the occurrence of chloroquine- 
resistant P. falciparum and indicated that the rate was 
rising slowly, but eventually was expected to increase 
and spread over all the foci of malaria in Yemen due to 
several reasons, the main reason being that chloroquine 
is one of the most widely consumed drugs in Yemen. 
Others reasons are the high frequency of self-medica- 
tion, inadequate dosing, and sub-therapeutic levels in 
the blood. These factors are believed to be predominant 
factors that contribute to chloroquine resistance in P. 
falciparum, not only in Yemen but also in most third 
world countries. 

One of the main aims of our study was to determi- 
nate the EC95. This result was needed to estimate the 
effective therapeutic drug level in the human body. Our 
results showed the EC95 for chloroquine was, 12.26 
pmol/L of blood. This result indicates a high resistance 
of P. falciparum for chloroquine among the study cases, 
and this is confirmed by the EC95 which was equal to 
the 1.5 tímes (8 umol/L blood) the therapeutic level re- 
quired for treating cases of P. falciparum worldwide by 
chloroquine,” 


Mefloquine 

Mefloquine is a quinoline methanol compound available 
only for oral administration. It has a terminal elimina- 
tion half-life of 2 to 3 weeks in patients with لحم‎ 4” 
P. falciparum mefloquine resistance has been reported 
from Southeast Asia and Africa.” In Yemen, no re- 
search has been done to study mefloquine resistance, 
so our study is the first in vitro test of mefloquine and 
the first to report the presence of mefloquine-resistant 
P. falciparum in Yemen. The resistance rate in our study 
was 5.696. Our prevalence rate was lower than those re- 
ported from Africa (range from 20% to 65%) and from 
Southeast Asia (range, 30 to 80%).'*"9 Of the 11 isolates 
of mefloquine-resistant strains, 8 exhibited successful 
growth in 16 pmol/well (equivalent to 3.2x 10$ mol/ 
L blood), which is the therapeutic level, and three iso- 
lates show a high degree of resistance growing in the 32 


pmol/well (equivalent to 6.4x 10° mol/L blood), which 
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demonstrates that the mefloquine-resistant strains can 
adapt up to double the therapeutic level. In addition, 
the EC50 (1.4971 pmol/L blood) and EC95 (4.4971 
umol/L blood) confirmed resistance since these values 
are higher than the normal therapeutic level for meflo- 
quine.” 


Quinine 

Reports of quinine resistance are still rare in Middle 
East countries, but a high rate of true resistance has 
been reported from ‘Thailand (50%) and clinical failure 
of the quinine test has been reported from Africa.” In 
our study, no quinine resistance occurred and isolates 
of P. falciparum are still sensitive to quinine even at low 
concentrations of the drug, since the data show that the 
(SMI) schizont maturation index percentage of 97.6 
occurred at 0.64 pmol/L blood. The high efficiency of 
quinine in Yemen is different from that reported in East 
Africa and other Middle East countries where there is 
a steady increase in the time parasites take to disappear 
from the blood after treatment with quinine.” 


Artemisinin 

The most important development in recent years has 
been the discovery and development of drugs related to 
artemisinin in China.” This drug is the best drug avail- 
able for treatment of severe malaria in malaria drug- 
resistant P. falciparum areas. No resistance occurred in 
our study to artemisinin and the tested isolates were 
still very sensitive to low doses of the drug. Our result is 
similar to results reported from malaria foci worldwide 
where no artemisinin primary resistance was reported 
for the SMI (96%) of the isolates at 5.0 pmol/well and 
the EC95 was 1.64 pmol/well. 


Our study confirmed both the occurrence of chloro- 
quine-resistant P. falciparum and a slow increase in the 
rate of this resistance. It is likely that resistance will in- 
crease further and spread over all the foci of malaria in 
Yemen. It is recommended that the policy of treatment 
of malaria infection in the foci of chloroquine resistance 
be modified. The use of the combination of pyrimeth- 
amine/sulfadoxine as the first choice of treatment is 
recommended to avoid the spread of chloroquine-resis- 
tant P. falciparum. Investigation of the prevalence and 
degree of resistance of P, falciparum in malaria endemic 
foci in Yemen, and continual monitoring of the increas- 
ing resistance rate, is recommended as well. A molecular 
study to find out the drug-resistant P. falciparum strains 
in Yemen, which this study suggests to be five in number, 
is also needed. A low rate of mefloquine resistance in P. 

falciparum is present in Yemen, and it is lower than rates 
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reported from África and Southeast Asia. To prevent the 
further development of mefloquine-resistance in Yemen, 
the drug should never be used in isolation and a combi- 
nation with sulfadoxine and pyrimethamine should be 
used. Finally, no quinine or artemisinin resistance oc- 
cutred and isolates of P. falciparum are still sensitive to 
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BACKGROUND: Hepatic neoplasms can be the primary indication for hepatic transplantation. The tumors can 
also be incidentally identified in explanted livers. We oe the clinicopathologic features of hepatic neo- 
plasms identified in explanted livers. 

MATERIALS AND METHODS: All explanted livers resected between 2001 and 2006 were evaluated for the 
presence of neoplasms and their clinicopathologic features were examined. 

RESULTS: in 98 liver transplants, 15 neoplasms (15.396) were identified. Patient ages ranged from 5 to 63 years 
(median, 56 years). The primary etiology of hepatic disease was hepatitis C virus in 12 cases, hepatitis B virus 
in 1 case, cryptogenic cirrhosis in 1 case and congenital hepatic fibrosis in 1 case. Serum alpha-fetoprotein 
was significantly elevated (2400 U/L) in only 2 cases. CA19-9 was not elevated in any of the cases. The tumors 
included hepatocellular carcinoma (HCC) in 13 cases, 1 case of cholangiocarcinoma and 1 case of combined 
HCC and hepatoblastoma. The tumors ranged in size from 0.5 to 5 cm (median 1.4 cm) and were multifocal in 
5 of the cases (33%). Tissue alpha-fetoprotein expression was only seen in the cases associated with elevated 
serum levels. 

CONCLUSION: In our institution hepatic neoplasms are seen in more than 1596 of explanted livers. They can 
be incidentally identified, are frequently not associated with elevated serum levels of alpha-fetoprotein and 
CA19-9, are commonly multifocal but small, and are associated with good prognosis. Elevated serum alpha- 
fetoprotein, albeit specific, is not a very sensitive marker in the detection of hepatic neoplasms. 


he presence of a hepatic neoplasm is one of 

the indications for hepatic transplantation. 

Currently less than 1096 of hepatic transplan- 
tation. is performed for hepatic malignancy.! Patients 
with hepatic neoplasms fulfilling the Milan criteria are 
good candidates for hepatic transplantation.” Hepatic 
neoplasms can be incidentally identified in explanted 
livers without the pre-operative suspicion of the pres- 
ence of a neoplasm.**? One other indication for hepatic 
transplantation is markedly increased levels of serum 
alpha-fetoprotein in patients with end-stage hepatic 
disease waiting for transplantation.® The prognosis of 
hepatic transplantation for hepatic neoplasms depends, 
in large part, on certain clinicopathologic parameters. 
These include tumor size, grade, vascular invasion and 
the general clinical condition of the patient.^*? In this 
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study we attempted to analyze clinicopathologic param- 
eters of hepatic neoplasms identified in explanted liv- 
ers in our institution to see if we could identify features 
that would help us more properly manage patients with 
end-stage liver disease preparing for transplantation. 


MATERIALS AND METHODS 

All explanted livers resected for hepatic transplantation 
at King Faisal Specialist Hospital and Research Center 
between the years 2001 and 2006 were reviewed. Cases 
with the diagnosis of a hepatic neoplasm were selected. 
The slides and reports pertaining to the resected liver 
were reviewed. 'Ihe tumors were histologically evalu- 
ated by three pathologists (WAM, MAO and HA). 
The tumor size was obtained from the gross pathol- 
ogy report and the tumors were classified and graded 
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Figure 1a. Case of grade 1 hepatocellular carcinoma (top) with 
a thick capsule and adjacent reactive hepatic tissue (bottom). 
Serum alpha-fetoprotein was slightly increased and tissue 
alphafetoprotein was negative (H&E stain X100). 
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according to the Edmondson grading system for hepa- 
tocellular carcinoma. Immunohistochemical stains for 
alpha-fetoprotein and CA19-9 were performed in all 
cases. CD34 immunostaining was performed for low- 
grade neoplasm to highlight the vascular pattern of the 
neoplasms. Patient charts were reviewed. The clinical 
data pertaining to age, sex and primary hepatic disease 
were tabulated. Laboratory findings related to serum 
levels of alpha-fetoprotein and serum CA19-9 pre- and 
post-transplantation were also obtained from patient 
charts. Clinical status related to patient condition in re- 
lation to survival, recurrence of tumor and serum levels 
of alpha-fetoprotein and CA19-9 at last follow up were 


also recorded. 


RESULTS 


There were 98 hepatic transplantations performed in 
our institution between the years 2001 and 2006 and 
15 neoplasms, representing 15.3% of all transplants, 
were identified. Patient ages ranged from 5 to 63 years 
(median, 56 years). There was only one child among 
the group of transplanted patients that had a hepatic 
neoplasm. The primary underlying indication for trans- 
plantation was hepatitis C in 12 cases (80%), hepatitis 
B in one case, cryptogenic hepatitis in one case and con- 
genital hepatic fibrosis in one case. 

Serum alpha-fetoprotein was significantly elevated 
(>400 U/L) in only two patients (6.6%). One patient 
had serum alpha-fetoprotein of 10000 U/L and the 
other had a level of 700 U/L. None of the patients had 
an elevated level of serum CA19-9. 

Clinical and radiologic suspicion of the presence 
of neoplasm was present in 13 of the patients. Two 
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Figure 1b. Same case as Figure 1a of grade 1 hepatocellular 
carcinoma showing CD34 expression in the tumor nodule 
(left) with lack of expression in the reactive liver (right) 
{immunoperoxidase X50]. 


patients had no preoperative clinical suspicion for the 
presence of neoplasm. 

Of the 15 tumors identified, hepatocellular carci- 
noma was seen in 13 cases (86.6%). There was one case 
of cholangiocarcinoma and one case of combined he- 
patocellular carcinoma and hepatoblastoma. The tumor 
grade was Edmonson grade 1 in two cases, grade 2 in 
11 cases and grade 3 in one case. The two low-grade 
tumors required the use of CD34 immunostain to 
highlight the vascular pattern of the neoplastic nodule 
in comparison to the diseased liver (Figure 1a, b). Only 
two cases showed expression of alpha-fetoprotein in 
the neoplasm including a case of hepatoblastoma and 
bigh-grade hepatocellular carcinoma (Figure 2a, b). 
This corresponded to the two cases showing elevated 
serum levels. 

The 15 tumors ranged in size from 0.5 cm to 5.0 
cm in greatest diameter with a median diameter of 1.4 
cm. Ihe tumors were multifocal and microscopic in five 
of the cases (3396). Four tumors (26.696) were missed 
on initial pathologic examination and identified upon 
pathological re-examination of the explanted liver at 
the request of the transplantation surgeon. 

The only pediatric patient in our series was an 8- 
year-old female with a history of congenital hepatic 
fibrosis. She presented with markedly elevated serum 
alpha-fetoprotein (10000 U/L). No evidence of a neo- 
plasm was clinically or radiologically suspected. After 
the liver was explanted a critical review of the CT scan 
of the liver showed focal hypodense hepatic lesions in 
segment £7 (Figure 3). She received a living-related liver 
transplantation. Examination of the liver showed end- 
stage hepatic cirrhosis with multiple microscopic foci of 
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hepatocellular carcinoma and hepatoblastoma (Figure 
4a, b). Several weeks post-operatively the serum levels 
of alphafetoprotein returned to normal. The patient 
was free of disease one year after transplantation. 

Follow-up information ranging from 4 to 48 months 
was available on all patients with a median follow up pe- 
riod of 20 months. Two patients died of primary graft 
failure and all other patients are alive with no evidence 
of recurrence or residual disease. 


DISCUSSION 

Hepatocellular carcinoma shows tissue expression 
of alpha-fetoprotein in 20% to 40% of cases." Tissue 
expression in our series was seen in only 13.396 of the 
cases. It has been shown that tissue expression of alpha- 
fetoprotein corresponds to high serum levels and high- 
grade tumors." This finding was confirmed in our series 
where tissue expression corresponded to serum levels of 
alpha-fetoprotein. The only two cases that showed tis- 
sue expression of alphafetoprotein had elevated serum 
levels. The cases were high-grade hepatocellular carci- 
noma and hepatoblastoma. This finding suggests that 
most hepatocellular carcinomas do not express alpha- 
fetoprotein either at the tissue level or at the secretory 
level. This indicates the low sensitivity of the test and 
suggests the need for a more sensitive test for early de- 
tection of hepatocellular carcinoma. 

The rate of incidentally identified neoplasm in ex- 
planted livers ranges from 1096 to 5096 of the cases 
depending on the study.’ This rate depends on how 
closely patients with end-stage hepatic disease are fol- 
lowed. The rate is low in developing countries and high- 
er in developed ones. We found incidental neoplasms 
in 1396 of our series. Four cases required repeated gross 
inspection of the explanted liver to identify the neo- 
plasm upon request of the transplant surgeon. This was 
mainly due to the small size of the tumors. The tumors 
were also well differentiated in many incidents requir- 
ing the use of immunohistochemistry to differentiate 
the nodules from the cirrhotic reparative nodules. It 
therefore appears that it is extremely important to thor- 
oughly examine explanted livers to identify small mul- 
tifocal neoplasms. 

‘Tumor size and grade are two of the most significant 
prognostic indicators in hepatocellular carcinoma. In 
one study, large tumor size and high tumor grade could 
predict vascular invasion and a poor outcome.” Another 
study showed that tumor size together with Ki-67 pro- 
liferation index and p53 expression are the most signifi- 
cant prognostic indicators. None of our patients suc- 
cumbed to their diseases. This may be mainly explained 
by the predominantly small size of the primary tumors 
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Figure 2a. Case 

of grade 3 
hepatocellular 
carcinoma with 
focal sarcomatoid 
changes (H & E 
X400]. 


Figure 2b. Same 
case as Figure 2a 
showing strong 
expression of 
alpha-fetoprotein. 
Serum alpha- 
fetoprotein 

was 700 U/L 
(Immunoper- 
oxidase X200). 


Figure 3. 
Transverse 
contrast enhanced 
CT demonstrated 
focal hypodense 
hepatic lesion 

in segment # 7 
with focal central 
enhancement 
(nodule-in-nodule) 
represents 
hepatocellular 
carcinoma within a 
dysplastic nodule 
(arrow). 
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hepatoblastoma (bottom) in an 8-year-old female (H&E X200). 


and the prevalence of low grade. Malignant neoplasms 
are one of the indications for hepatic transplantation.! 
Patients with chronic end-stage hepatic disease who 
develop clinical or radiographic evidence of a neoplasm 
are candidates for hepatic transplantation, especially if 
the tumor is resectable with no evidence of metastasis. 
This is especially true when the tumor is associated with 
marked elevation of serum alpha-fetoprotein. 

Serum levels of alpha-fetoprotein have been shown 
to be markedly elevated in more than 6096 of cases of 
hepatocellular carcinoma.9? Levels above 400 U/L 
have been suggested as a surrogate test for the presence 
of a neoplasm. Although high levels have been seen in 
non-neoplastic conditions of the liver such as hepati- 
tis C, this occurrence is not very frequent. These lev- 
els would, however, rarely reach levels associated with 
neoplasms (2400 U/L). In our series, we did not see a 
high incidence of elevated serum alphafetoprotein. Less 
than 2096 of our cases were associated with markedly 
elevated levels of serum alpha-fetoprotein. Extremely 
high levels of serum alpha- fetoprotein have been linked 
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hepatoblastoma showing strong expression of alpha-fetoprotein. 
The patient serum level of alpha-fetoprotein was 10000 U/L 
(Immunoperoxidase X200). 


with poor prognostic indicators such as large tumors, 
vascular invasion and poor survival. Our patients had 
smaller tumors and better survival. 

Paradoxically, one of our patients had extremely 
high levels of alpha-fetoprotein without any clinical or 
radiographic evidence of a neoplasm. The resected liver 
showed multiple microscopic foci of hepatocellular 
carcinoma and hepatoblastoma. This may indicate that 
extremely high levels of alpha-fetoprotein may be seen 
in the absence of clinically or radiologically detectable 
tumor. This also suggests the level of serum expression 
of alpha feto-protein may be related to individual cell 
expression of the protein usually seen in high grade 
neoplasms and hepatoblastoma rather than being re- 
lated to tumor size or vascular invasion. It thus seems 
that markedly elevated levels of serum-alpha-fetopro- 
tein in patients with long-standing chronic liver disease 
with failure may be suggestive of a hepatic neoplasm: 
and an indication for hepatic transplantation even in 
the absence of a clinically or radiologically detectable 
tumor. 
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he word prevalence of congenital heart disease 

(CHD) usually means the estimated popula- 

tion of people with CHD at any given time. 
The term ‘incidence’ of CHD means the annual diagno- 
sis rate or the number of new cases of CHD diagnosed 
each year. Most of the recent studies in the Gulf region 
measured the incidence of CHD in children.’* There 
are various local studies on the pattern of CHD,*4 and 
these studies are descriptive analyses of a selected sam- 
ple. Our study is the first community-based national 
prevalence study of symptomatic CHD in children and 
adolescents in Saudi Arabia, and includes CHD pre- 
senting with symptoms or clinical signs. Excluded are 
asymptomatic patent ductus arteriosus in the first 3 
months of life; simple bicuspid aortic valves; isolated 
peripheral pulmonary artery stenosis with no clinical 
significance; and minor atrial shunts across defects 
measuting less than 5 mm. 


METHODS 
Our study was part of the Health Profile of the Saudi 
Children and Adolescents Project. The sample was 


Table 1. iioii. of congenital heart diseases in Saudi children. 
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*Patent ductus arteriosus 1, coarctation of the aorta 1, aortic stenosis 2, pulmonary stenosis 2 and Ebstein's anomaly 
1. tTetralogy of Fallot 3, transposition of great arteries 2, complex cyanotic heart disease 5. 
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45 682 children and adolescents of ages from birth 
to 19 years selected by multistage probability random 
sampling of Saudi households from a stratified listing 
based on the population census of the 13 regions of 
the country including major cities, small towns and vil- 
lages. A house-to-house visit by the field team, which 
included a physician, was made to all the households in 
the sample. A questionnaire that included age, gender, 
medical history and physical examination was complet- 
ed. The results of the interview and clinical examina- 
tion allowed classification of the children into one of 
the following categories: 

a) Children with a known diagnosis of CHD, con- 
firmed with medical reports and echocardiography 
results from the concerned hospitals. These children 
were classified according to diagnosis into 4 groups. 
(Table 1). 

b) Children with a known diagnosis of CHD but 


without supporting medical reports from concerned 


` hospitals. The diagnosis was based on what the fami- 


lies were told about echocardiography results by treat- 
ing doctors. These children were labeled as unspecified 
congenital heart disease ( Table 1). 

c) Children with a history and clinical signs suggest- 
ing cardiac disease that were not diagnosed before, who 
were referred to hospitals. The hospital diagnosis was 
based on clinical examination and echocardiography. 
These children were included in the study after the di- 
agnosis was provided by local hospitals and classified as 
category (A) into 4 groups. 


RESULTS 

During the period 2004-2005, of a total of 45 682 chil- 
dren and adolescents, 95 had CHD for a prevalence of 
21 per 10 000. The types of diseases are shown in Table 
1. Ventricular septal defect (VSD) was the commonest 
diagnosis, occurring in 44 of the 95 (46.3%) children 
with CHD with the highest prevalence of 10 per 10 000. 
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Table 2. Prevalence of congenital heart disease in children and adolescents worldwide. 
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The next most common group was unspecified CHD 
in 26 of 95 (27.4%) for a prevalence of 6 per 10 000. 
The remainder of the cases, such as cyanotic CHD, 
atrial septal defects (ASD), and other non-cyanotic 
CHD occurred much less commonly with a prevalence 
of about 2 per 10 000 each. 

The distribution of CHD according to sex of pa- 
tients showed a slight predominance in females, with 
53 girls and 42 boys, for a female to male ratio of 
1.3:1 (Table 1). VSD was slightly more common in 
females with a female to male ratio of 1.4:1. ASD was 
seen more in girls with a female to male ratio of 3:1. 
Cyanotic CHD was equal in both sexes. 

The regional distribution of CHD showed that 
the Central Region had the highest prevalence of 27 
per 10 000, followed by the Northern and the Eastern 
Regions, with a prevalence of 25 per 10 000 each and 
the Southwestern Region prevalence of 21 per 10 000. 
The prevalence was less common in the northwestern 
region, with 10 children only (prevalence 9 per 10 000). 
To assess the prevalence of CHD more accurately, the 
results were related to sample size in each region: North 
Western Region (Makkah and Madinah regions)=10 
711, Central Region (Riyadh and Qassim regions)=11 


194, Eastern Region (Damam region)=4420, Northern . 


Region (Jouf, Northern Border, Hail and Tabuk re- 
gions)=8 959, and the Southwestern Region (Assir, 
٠ Gizan, Najran and Al Baha regions)=10 398. 
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DISCUSSION 

The prevalence of CHD in Saudi children is compared 
with other studies in Table 2. The prevalence in our 
study was lower than in hospital-based studies due to 
variations in methods and age differences,” whereas 
the prevalence was higher than in school-based stud- 
ies due to age differences," The prevalence of CHD 
is related to the relative frequency of VSD," the most 
common type of CHD.” The majority of VSD are 
closed spontaneously in early childhood,??!^ so the 
prevalence of CHD in this community-based study 
(which includes a wide age range) was expected to be 
lower than in hospital-based studies, which are done 
usually in infants or newborns.? ^? The prevalence of 
CHD also depends on the diagnosis of minor cardiac 
defects such as small atrial septal defect, small pat- 
ent ductus arteriosus, and mild pulmonary valve ste- 
nosis, "57 These minor lesions were not diagnosed 
in this community study due to subtle clinical signs. 
Most newborns with severe types of complex cardiac 
lesions die before 1 year of age, which also reduces the 
prevalence of CHD in older children.?^?1* These fac- 
tors explain the low prevalence of CHD in this study in 
comparison with hospital-based studies.9" 

Our study showed a low prevalence of CHD com- 
pared with similar community-based studies in other 
countries such as China and India, which is either due 
to actual low prevalence in Saudi Arabia or under-re- 
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porting of cases during the survey (Table 2). The prev- 
alence was 42 per 10 000 in Indian children younger 
than 15 years? and 50 per 10 000 in Chinese children 
(aged 3-18 year), ? which are higher than the preva- 
lence of 21 per 10000 in Saudi Arabia. 

According to the KFSH study,? the southwestern 
egion of Saudi Arabia near the border with Yemen 
and the northern part of the Eastern Region appear 
to exhibit a higher burden of CHD. Our study dem- 
onstrates a Central Region dominance followed by the 
Eastern Region and the Northern Region, with the last 
being the Southwestern Region. The KFSH study was 
hospital-based using data on admitted patients, while 
our study was community based, which explains the 
difference between the two studies. 

A limitation of our study is that the group of chil- 
dren with unspecified CHD is a large group (2796 of 
total children with CHD). These children were diag- 
nosed as having CHD, but without supporting medical 
reports from concerned hospitals and thus our diagno- 
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sis is based on history and clinical examination only. 
These children were kept in a separate group to avoid 
bias and included in the total prevalence of CHD in 
the Kingdom, but their significance in the prevalence 
of various types of CHD cannot be ignored. 

This nationwide community-based study for CHD 
has revealed a relatively low frequency of CHD, the 
commonest being VSD, with the frequency lower 
than reported from other populations. We still need 
supportive community-based studies to measure the 
prevalence of CHD in different regions of the country. 
In addition, we need a multicentric study on the epi- 
demiology of CHD to assess the pattern of CHD in 
Saudi Arabia, and the survival and outcome of affected 


babies. 
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( ve implantation (CI) has been established 
worldwide as an effective method of rehabilita- 
tion of the profoundly hearing impaired patient 

at any age.’” CI provides the possibility for the deaf to 

hear up to normal levels, for adults who had postlingual 
deafness to regain their speech, and for prelingually deaf 
children to develop speech and language if implanted 
at a suitable age and provided with appropriate reha- 
bilitation. The CI program started in the Kingdom 
of Bahrain in 2001, at Salmanyia Medical Complex 

(SMC), and was supported by the Ministry of Health. 

The CI surgeries on the program stopped in years 2003 

and 2004 due to financial reasons, and restarted in 

2005. This study was designed to evaluate the result in 

relation to hearing gain and speech development after 

rehabilitation of CI surgeries performed in Bahrain in 

the years 2001 and 2002. 


PATIENTS AND METHODS 

All CI surgeries performed in SMC in 2001 and 2002, 
were included in this study. Cases referred for CI were 
evaluated at the Hearing Impaired Children Clinic 
(HICC) by a team including an ENT consultant CI 
surgeon, an audiological physician, speech therapists 
and a pediatric developmental physician. Children had 
an otolaryngological and audiological assessment, a CT 
scan of the temporal bone and an MRI of the inner ear 
and brain. Psychiatric evaluation was requested when 
needed. 

Selection criteria to implant children were (1) pre- 
lingual deafness aged <5 years of >90 dB hearing loss 
of average 0.5,1,2 and 4 KHz without speech develop- 
ment, and no benefit from hearing aid, or (2) prelingual 
deafness aged 6 to 15 years with residual hearing of 90 
dB, but with residual speech and limited benefit from 
hearing aid, or (3) postlingual deafness aged up to 15 
years with a hearing level of 290 dB, after acquiring 
speech. The surgeries were performed from May 2001 
to October 2002.The CI device used was a Med El, 
Combi 40+. 
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Programming was performed 6 weeks after sur- 
gery. Rehabilitation was provided for periods of one 


` to two years, on individual and in nursery setting ses- 


sions at Prince Sultan Bin Abdul Aziz Hearing and 
Speech Development Center of the Bahraini Child 
Development Society. Ihe patients were called to the 
dinic (HICC) in November and December 2005 for 
a post-CI hearing and speech evaluation. According to 
the age of the child, hearing was evaluated by free-field 
or pure tone audiometry in the frequencies 0.5, 1, 2, and 
4 KHz. Speech and language perception and produc- 
tion were tested by monosyllabic and bisyllabic word 
list based on the Ashoor Arabic speech audiometry list 
34 and by a closed set list of 10 sentences in Arabic cre- 
ated at our center. Words or sentences were presented 
by the testing person standing at 1-meter distance be- 
hind the child. This is similar to the method described 
by Vaewvichit et al.’ 


RESULTS 
CI surgeries were performed on 15 children, including 
10 females (67%), and 5 males (33%). Thirteen (87%) 
had prelingual deafness, including 9 (6096) of age 5 years 
or less (mean age, 3.6 yrs) and 4 (27 96) of 11-15 years 
(mean age, 14.7 years). 'The remaining 2 cases (1396), 
one male and one female, had postlingual deafness and 
were aged between 6-10 years (mean age, 9.5 years). 
The overall mean age for the 15 cases was 7.0 years. 
Hearing level before implantation according to test- 
ing by free field, pure tone audiometry, and acoustic 
brain reflexes (ABR) showed no responses in 11 cas- 
es (7396), and a hearing level of 90-100 dB in 4 cases 
(2796). The etiological factors were hereditary in 6 cases 
(40%), all having consanguinity of the parents and a 
family history of deafness. The causes were anoxia at 
birth in 2 cases (13 %), meningitis in 1 case (7%) and re- 
nal failure in 1 case (7%). The remaining 5 cases (33%) 
were of unknown etiology. Postimplantation and after 
acquiring auditory skills of sound detection, all children 
had hearing responses at levels from 20 dB to 45 dB. 
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Table 1. Fifteen patients by age, sex and d hearing and Aeon results. 


Age at 
Surgery ومن‎ | 


"Hearing Loss (dB). 


Preoperative i" Postoperative 





oa ais tut 


: Cw 


rr 


€ | | 
aan a. RIOT es. 945» ERE RATU LEP ER ARE RO TAA TE EE PERRO OAL TO فلع‎ BAV 
Far uonhaaseqev de pese BRAMAM ILD EEEE TE T EES ennevrhicevnnnem Hever à KNXy ad 4€) p) T'eemyANAYH IF a wt NE mans opbhédeN — — aateRd bro 
1 
11 | F | 100-110 | 25-30 ! 100 | 100 | 
VAR NEARER heer er عع سا سس‎ HE Y)644A44 ^4 97252 E26 Par T ————————— ——— —————————— PR 
4 F NR | 25-30 100 { 100 | 
Ss | TO 59 
s roretonvancm à AX P ونه ماع‎ IP KE نيوو موورووه لمر مومرفومرن‎ a CCo nvexAISÓ روم‎ ina هده‎ EAD ER EEE وميم وعوعروه مجوووعوممرمية‎ enka PerrT ae rer eens us 
6 M | NR | 30-45 | 0 | 0 | 
P*hvsevmsIuaRanóaaenssonzsccsqsededvérvattvinesuasmenusn [Ten Aaja ares tian t9 os ب و و وزو‎ ha pumeamas»uupupseqsittepivttenmarsmasanssuhdydsyUVBATAERBA KU تف اه اموا امم اسماخ و او ملل ةافو‎ "mespassadoys enaa asse Bes VA va d av trArRR RARI Y Ay Ragen 
| : 
15 i F 90-110 30-40 100 | 100 | 
99469 PARAASAAAXSCARAKSASRRAERTATERANA4AVIARAHERTAREXATEITETEUAATCARETAAXKAESAUONS عو أو م يواخ بغ‎ ERR EASY A 6€ 2 48 و ووو جوع م معدده معو وه‎ oie órvtónav»xeocuanzan?euqetehekatyhpsacttquAVAKy &uaps3E ؤي وير ععاد‎ OPES ANS SYP عومج و ع عه جاع ع 4 ع ظح ع وج م وج جوج ع م 4 انع و ومنب بج ونم‎ SS IET haan el rv 
14 | F | 90-100 20-40 | 50 | 40 | 
aveveseyeenno APE RENE ee ERO Ee RÉANAUARART VR e XO KK PENH RERO dwitwtryfterevrvess PPI tess TITELE عاد يزنع‎ AMM لو ءلم وي وإ روود هو‎ samhusaashóos bARU SES PORE nho NVRAVERAR أفرم لوطا واو‎ ina enin A CO ÁO rov 21 
2 | M | 90-100 20-40 | 100 | 100 | 
م س ع عو س هيج موود ويه هويام‎ C اريس‎ RE TEE RNAS EN EHLERS REDRESS جم روج يوم‎ SERS ETT RED ESAS TD A e Neq Eq ع مم‎ E ROMO مجعع دو ووو وو وموم معدن مو‎ AA Hh FETA SU Y t —— DII 24 جومم رمع قمع عع ون ؤم‎ 7 3 vesi9ssbuyseazceesmersrraveyg4ótedvtsnasdousatum ve Petrie Pree ener Radke ممع‎ suse rany ipa ojana 
1 | M | NR | 20-40 | 100 | 100 | 
wénnewnuauaensensyuyniddd t قفوم‎ eed هاه‎ PT MARTPERÉSIPvnumusace»onenrnitth?bédaevdeonse PES GENER Whe eve vn tv pain aA ¥ $rt*vvtwrsóhuat^ Peete DENT e hehe Fes cis ava eve Nenad 
l | 
2 E NR { 35-45 50 | 40 
ووموومليورية‎ PART Rn AR v Fakakai Fópmanmusranseueébnéddtàévtutónsen sei ONAN TRK دوا‎ naa nha Sva nny anmangaanaser E uu 1 TERI enn 
3 M | NR 30-45 | 0 0 | 
Wt TER REAACATIXARRITZORBUPS hy td OEE REESE ESET TREE yyyhttioee PAWEAY AVR RENAL yv HEE مم م عع ع ع عه < 3 62ج و 6 و‎ be v4 VU FTT AR EE CORES STON SEEN EH hA SEP RARTVZAVELRVWCARREÓBARRRMEPESMARCHP ARIZAYIANCYMM SA جا ج جوع‎ femscneaaaeweceantvueqetevsteeeetuazzae Pres AERE] Pach seca ودع ونام‎ + wr 
2 ! F | | 900 — | 20-40 | 70 ! 50 | 





NR = No response to hearing tests. Cases listed according to time sequence of CI surgery. 


The poorer responses were in the two children who had 
poor speech development as indicated below. 

Thirteen children (8796) had satisfactory to excellent 
responses on the words and sentences closed set lists. 
Ten (7796) had excellent responses of 9096 to 10096, 
and 3 (23%) had satisfactory responses between 40% to 
70%. All have joined normal nursery or school (Table 
1). The remaining 2 cases (13%) failed to respond to 
acceptable levels without lip reading, These 2 cases were 
considered failures in speech development. They were 
re-evaluated and diagnosed as having poor cognitive 
function. 

There were no major surgical complications. In one 
patient who had thick skin over the receiver, the wound 
was reopened and the skin was thinned 3 months after 
surgery. [wo patients (13%) had technical failure of the 
internal device. One had the failure in 2002, one year 
postimplantation. The other child, who was implanted 
in 2001, at age 15 yeats, had failure of the device after 
5 years of implantation, in March 2006. In both cases 
the device was replaced with a new internal device from 
the same firm. 


DISCUSSION 
The etiological factors in the implanted deaf children in 
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this study are comparable to other studies on deafness 
and implantation, such as our study on the etiology of 
sensorineural hearing loss in children in Bahrain,? and 
other studies” indicating that the major factor is genet- 
ics, presenting as congenital hereditary deafness in 4096 
and deafness of unknown etiology in 3396. Both factors 
ate related to the high rate of consanguineous marriage. 
Our selection criteria for CI in deaf patients were com- 
parable to other studies and to standards of selection of 
patients in traditional textbooks.? 

As indicated by Gysin et al,’ complications of CI in- 
clude major complications (4%), minor complications 
(3%) and device failure (2%). Operative and postopera- 
tive complications range from cerebral infarct or cardiac 
infarct and death, meningitis, facial nerve injury, chorda 
tympani injury, and tympanic membrane injury to iatro- 
genic cholesteatoma, inappropriate electrode insertion, 
wound infection and other complications, for an overall 
rate of 11.8%." In our study, complications were rare 
except for device failure in two cases for a failure rate 
of 13.396. The high percentage of device failure in our 
study is due to the small number of cases. 

Sound detection and awareness, along with word 
recognition of different test lists, has been shown to 
vary among implanted patients with various factors as- 
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sociated with the outcome. Duration of deafness and to 
a lesser extent, age at implantation, are the most signif- 
cant predicators of outcome. 'The shorter the duration 
of deafness, the better is speech understanding with the 
implant. Most recent studies emphasize the importance 
of implantation at an early age for better performance.” 
In most studies, no cleat relationship has been found 
between etiology and postoperative performance, while 
patients with meningitis were more frequently in the 
poorer performing groups of implant users," 
Postimplantation results show variable levels of 
speech perception, including a poor response for the 
House 3M device and responses from chance (496) up to 
excellent (92%) in nucleus device patients? Lenarz et al? 
stated that “on average, auditory performance improved 
over time up to 18 months after implantation, closed 
set test increased by 25% to 55% in 18 months, open 
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set score began to show improvement between 6 and 12 
months postoperatively” in 18 children using a Clarion 
1.2 device. On the other hand, Kiefer et al? indicated 
that all children had a clear benefit from implantation, 
and that 10 of 21 prelingually deaf or hearing impaired 
children had reached some degree of open set speech 
understanding only 15 months postoperatively. In their 
study they used Med El Combi 40/Combi 40+. 

We conclude that the 15 children implanted in 2001 
and 2002 as first group of children on the CI program 
in Bahrain had overall improvement in 13 (87%) in rela- 
tion to hearing gain and speech perception and develop- 
ment of satisfactory to excellent levels. ‘These children 
were able to integrate into the normal schools and nurs- 
eries, The remaining 2 cases (13%) failed to respond to 
acceptable levels without lip reading, a failure related to 
poor cognitive function. 
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he nonsteroidal anti-inflammatory drugs 

(NSAID), which act as inhibitors of prosta- 

glandin synthesis, are widely used in clinical 
practice as tocolytic agents.’ Administration of these 
agents in pregnancy, however, carries a potential risk to 
the fetus. Indomethacin can cause premature closure of 
the ductus arteriosus,’ which may lead to serious fetal 
and neonatal complications including oligohydramnios, 
hyperbilirubinemia, pulmonary hypertension, necro- 
tizing enterocolitis and intraventricular hemorrhage,” 
Diclofenac (Voltaren), closely related to indomethacin, 
is one of the group used to treat pain and fever, and it 
may cause the same fetal and neonatal complications. 


CASE 

A 37-year-old Saudi woman had an uneventful preg- 
nancy until 38 weeks gestation when she was operated 
on for thrombosed hemorrhoids. She was given diclof- 
enac sodium for pain, 50 mg orally three times a day. 
After 3 days she noticed decreased fetal movement. 
Subsequently, oligohydramnios and fetal distress devel- 
oped, which led to cesarean section. The baby weighed 
2 900g. Soon after birth the baby developed severe re- 
spiratory distress and cyanosis. After a trial of aggres- 
sive ventilation for severe hypoxemia at the referring 
hospital, she showed no improvement. Oxygen satura- 
tion was 60% on FiO2 of 100% and her oxygen index 
(OI) was 40. She was resuscitated and transferred to 
our institution at 20 hours of age. An echocardiogram 
done at the referral hospital and repeated in our cen- 
ter revealed right ventricular hypertrophy, moderate 
tricuspid regurgitation, closed ductus arteriosus and 
severe pulmonary hypertension. A high frequency os- 
cillatory ventilator (HFOV), dopamine, dobutamine 
and milrinone all failed to improve oxygen saturation. 


Inhaled nitric oxide (INO) at 20 ppm also resulted in 
no improvement. After 2 days, sildenafil was added as 
adjunctive therapy at 0.15 mg orally every eight hours. 
Within 24 hours oxygen saturation improved to 88% 
and the OI declined to 15 (Figure 1). iNO was weaned 
and then completely discontinued. Sildenafil was given 
for 2 weeks. The baby was discharged in excellent con- 
dition at 3 weeks of age. Two weeks later, the echocar- 
diogram was normal. 


DISCUSSION 

The pathophysiology leading to pulmonary hyperten- 
sion in our patient is most likely related to NSAID 
exposure in late gestation. The patency of the ductus 
arteriosus is maintained in utero with dilatatory prosta- 
glandins such as (prostaglandin E). Closure of the fetal 
ductus arteriosus in utero can be either spontaneous 
or due to pharmacological agents such as NSAIDs.’ It 
usually begins with progressive constriction of the ves- 
sel walls, which initially leads to very high flow veloci- 
ties from the pulmonary trunk towards the descending 
aorta.’ In cases with severe constriction or closure, the 
ductus arteriosus can no longer function as a conduit of 
right ventricular flow into the descending aorta. More 
blood is directed to the pulmonary arteries, which leads 
to pulmonary hypertension. Although most studies 
involved indomethacin in animal models, Mommas et 
al? who studied the effect of various NSAIDs on the 
ductus of fetal rats, demonstrated that diclofenac exerts 
an equally severe constrictive action as indomethacin. 
Thus, fetal exposure in late gestation provides the likely 
explanation for increased susceptibility to irreversible 
ductal constriction followed by severe pulmonary hy- 
pertension in our patient. Zenker et al reported a simi- 
lar case where he used iNO alone. It required 22 days 
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for pulmonary hypertension to be controlled and the 
patient subsequently developed papillary muscle necro- 
sis. Our patient was perfectly healthy at discharge and 
at follow up in 4 weeks. 

Our experience replicates those reported by 
Kendavello et al and Atz et al, where sildenafil had an 
augmentation effect and prevented a rebound pulmo- 
nary hypertension or hypertensive crisis during wean- 
ing of nitric oxide. The addition of sildenafil lead to a 
shorter duration of therapy and minimized the possible 
damaging effects of pulmonary hypertension and its 
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Figure 1. Average 
oxygen index and 
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complications,” 


When pulmonary hypertension occuts, early trans- 
fer to a tertiary care center with the availability of nitric 
oxide should take place as soon as possible. In severe 
cases with pulmonary hypertension with suboptimal 
response to iNO, adjunctive therapy with sildenafil 
should be considered. Our experience and that of oth- 
ers” should be confirmed by randomized double blind 
controlled studies to prove the safety and efficacy of 
sildenafil in neonates. Pregnant women should be in- 
structed not to use NSAIDs during pregnancy. 
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n internal hernia is defined as the protrusion 

of the viscus through a normal or abnormal 

opening within the confines of the abdominal 
cavity. It constitutes 0.2% to 0.9% of all cases of intes- 
tinal obstruction.’ Internal hernias are either congenital 
or acquired. Acquired hernias usually result from fail- 
ure to close the mesenteric defect after bowel resection. 
Congenital hernias are paraduodenal (53%), trans- 
mesenteric (12%), at the foramen of Winslow (80%), 
paracecal (6%) and transomental (<5%).? 

Because of the risk of strangulation of the hernia 
contents, even small hernias are dangerous and may be 
fatal’ They may also present with vague chronic inter- 
mittent abdominal pain. Clinical and radiological diag- 
nosis in the asymptomatic stage is probably impossible. 
With time and repeated episodes of herniation, the 
mesenteric defects enlarge and long segments of small 
bowel may herniate more, twist and become obstructed 
and ischemic.’ 

Paraduodenal hernia is the commonest type of in- 
ternal hernia? and accounts for more than 5096 of in- 
ternal hernias,” It is left sided in 75% of patients? and 
is believed to occur because of congenital herniation 
of the small bowel into the left paraduodenal fossa of 
Landzert,° which is a peritoneal pocket present in 296 
of autopsies, 

Hernias are rarely diagnosed preoperatively. 
Several suggestive findings on upper gastrointestinal se- 
ries include an abnormal position of the third portion of 
the duodenum, the presence of an ovoid intestinal mass, 
delayed transit of contrast through the small bowel, and 
an absence of small bowel in the pelvis." In recent years, 
computed tomography (CT) has begun to play an 
important role in the diagnostic workup of suspected 
paraduodenal hernia.’ 

In this report, we describe the classical specific and 
diagnostic radiographic features of this disease, which 
constitutes an uncommon cause of intestinal obstruc- 


tion, but also can cause bowel ischemia due to prolonged 
symptoms without a specific preoperative diagnosis. 


CASE 


A 38-year-old man presented with a 2-week history of 
recutrent crampy abdominal pain, distension, nausea 
and infrequent vomiting, He gave no history of abdomi- 
nal operation. A small bowel followthrough examina- 
tion showed a cluster of jejuneal segments on the left 
side of the upper abdomen giving the appearance of an 
ovoid mass as if contained in a sac (Figure 1). Under 
fluoroscopic control, manual palpation failed to displace 
the cluster of bowel loops or change their position. The 
pelvic cavity showed nearly absent opacified small bow- 
el loops with the cluster of small bowel loops in the left 
paraduodenal area compressing the left side of an opaci- 
fied transverse colon on delayed images (Figure 2). 

A diagnosis of left paraduodenal internal hernia 
was made. A confirmatory post-contrast CT study of 
the abdomen showed an encapsulated cluster or sac- 
like mass of jejuneal.loops between the pancreatic tail 
and stomach, compressing the transverse colon inferi- 
orly (Figure 3). The inward direction of the mesenteric 
vessels is seen within the hernia. In both examinations, 
bowel loops were mildly dilated but gave no evidence 
of small bowel loop obstruction. Laparoscopic surgery 
confirmed the presence of a left paraduodenal hernia, 
which was reduced after excision of the containing sac. 


DISCUSSION 

Internal hernias present with a variety of symptoms, 
ranging from vague abdominal pain up to acute intes- 
tinal obstruction. Although internal hernias are rare, 
paraduodenal hernia, also called congenital mesocolic 
hernias, mesenterico-peritoneal hernias or retroperi- 
toneal hernias, is the commonest.” They result from 
abnormal rotation of the midgut during embryonic de- 
velopment.’ 
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Figure 1. Small bowel followthrough study (SBFT): Cluster of Figure 2. Delayed film of SBFT: The abnormally located small 


jejuneal loops are seen in an abnormal location in the left upper bowel loops (star) are smoothly indenting the transverse colon 
abdomen giving the appearance of a contained mass (arrow (long arrow). Note that the pelvic cavity is nearly devoid of small 
heads). bowel loops (short arrow). 


Figure 3. Post-oral and intravenous contrast CT of the abdomen: A circumscribed 
cluster of small bowel loops (star) are seen anterior to the pancreas (P) and posterior- 
lateral to the stomach (S), containing inward directed mesenteric vessels (arrow). 
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Ihe diagnosis of internal hernia is difficult to make 
before abdominal exploration.! These hernias are often 
difficult to diagnose preoperatively and often present at 
surgery or autopsy.’ However, it is important to consid- 
er the diagnosis in patients with obstructive symptoms 
and no history of prior abdominal surgery. Because the 
clinical diagnosis of internal hernia is difficult, imaging 
studies such as CT and small bowel followthrough play 
an important role." In the absence of a specific radio- 
graphic diagnosis, internal hernias may not be evident 
at surgery because they may be inadvertently reduced. 

Ihe diagnosis of paraduodenal hernia can be made 
using small bowel contrast studies. Several reports de- 
scribe the CT findings of left paraduodenal hernia ^*^^ 


However, the bowel loops, on barium study, are seen as 


PARADUODENAL HERNIA 


an encapsulated circumscribed mass of a few loops of 
small bowel (usually jejuneal) in the left upper quadrant, 
lateral to the ascending duodenum. They may have a 
mass effect, depressing the distal transverse colon and 
indenting the posterior wall of the stomach" plus the 
absence of small bowel loops in the pelvis gives the char- 
actetistic appearance (as in our case), which are diagnos- 
tic. CT confirms location and allows proper operative 
design for correction. 

In our case, in the small bowel followthrough study, 
the appearance of a well-contained small bowel with 
well circumscribed borders in an abnormal location with 
an empty pelvis and compression on the transverse co- 
lon was diagnostic and it was confirmed by CT, which 
showed herniated small bowel loops in Landzert’s fossa. 
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emphigus vulgaris (PV) is a common blister- 

ing disease in Western countries but neonatal 

pemphigus (NP) is rare.'^^? It is characterized 
by multiple skin and mucosal erosions and is caused by 
tranplacental passage of maternal antibodies against 
desmoglein.’ It heals spontaneously in two to three 
weeks. 


CASE 
A 3-hour-old baby boy was referred with multiple skin 


erosions on the left side of the neck, upper left chest 
and groin without oral involvement (Figure 1A). He 
was born by normal vaginal delivery without complica- 
tion with an APGAR score of 8 and 9 at 1 and 5 min- 
utes, respectively, and a weight of 2.57 kg. His mother 
was known to have PV since 1999, which was proven 
by biopsy and immunofluorescence. The product of her 
first pregnancy in 1999 was a baby boy with multiple 
erosions. The first baby was diagnosed with NP based 
on the results of a skin biopsy and immunofluorescence. 
The erosions healed spontaneously in two weeks. The 
mother was treated with prednisone, and later dapsone 
was added. She went into complete remission. She went 
off treatment in July 2001 and developed a new flare of 
PV in June 2005 during her second pregnancy. She was 
treated with prednisone 40 mg every other day. Physical 
examination of the second baby showed multiple ero- 
sions over the left side of the neck, shoulder and groin. 
Skin biopsy was refused by the parents and indirect im- 
munofluorescence showed 1:10. He was treated with 
topical fucidin and 1% hydrocortisone, and discharged 
three days after delivery in good condition. At the age of 
four weeks, he had complete clearance (Figure 1B). 


DISCUSSION 


PV is the most common form of pemphigus.’ It is usu- 


ally seen in the fifth decade of life.^^ Neonatal PV is a 
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rare disease'?* seen soon after birth and characterized 
by cutaneous, mucosal or mucocutaneous erosions. 
PV is diagnosed by histological and immunofluores- 
cence studies. Routine histology will show epidermal 
basal cell vacuolization and spongiosis with exocyto- 
sis of polymorphonuclear leucocytes and eosinophils. 
Immunofluorescence will show IgG and C3 deposition. 
Indirect immunofluorescence is positive in patients 
with active disease. A high titre indicates active dis- 
ease.’ It usually resolves spontaneously in 2 to 3 weeks.” 
5,7,9,12,13,19-21 

Neonatal PV results from transplacental passage of 
IgG maternal autoantibodies, mainly class 4, against 
desmoglein 3 (Dsg3), a transmembrane glycoprotein of 
the cadherin family. ^*5^511292*77 More than 21 cases of 
neonatal PV have been reported (‘Table 1), with the first 
proven one in 1975 by Rucco et al.^ However, there are 
only 3 reported cases of pemphigus foliaceus (PF). ^" 
This difference in incidence may be related to the distri- 
bution of Dsgl and 3 in neonatal skin. Dsg1, the pro- 
tein affected in PF, is present throughout the epidermis 
in both adults and neonates, while type 3 is present in 
the basal and intermediate suprabasal layer in adults, 
but throughout the epidermis in neonates. So the fre- 
quency of neonatal PF is less than PV in babies born 
to mothers with pemphigus based on the desmoglein 
compensation theory.^'? This is supported by at least 18 
cases of pregnant women with PF who delivered babies 
free of the disease.” There is no correlation between 
the titer of maternal PV antibodies and the presenta- 
tion of the disease in neonates.*”* This is supported by 
cases of neonatal PV from mothers with no active dis- 


5,9,3i 


easet’?! and cases of healthy neonates born to mothers 


4-6,16,17,32-3 


with highly active disease. € The mother might 


have only oral disease while the baby has both oral and 
cutaneous involvement. Stillbirths have been also re- 


23,24,31 


ported. 
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Figure 1a. At birth, multiple eroded 
vesicles at upper chest and left side of 
the neck. 


Figure 1b. At age four weeks with 
complete healing. 





Table 1. Reported cases of neonatal pemphigus vulgaris. 


1 Severe 2 weeks Like above IgG and C3 1/160 Skin and oral cavity F 
UM ; ME T s BRIDE poem E- ^w reina "xau 
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* Indirect immunoflurescence, **direct immunoflurescence, Rx: treatment, NA: Not available, Neg: negative result, M: male, F: female 
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identified, most commonly during hospitalization. 
Acinetobacter baumannii is a gram-negative patho- 
gen that targets immunocompromized patients. It is 


involved less frequently in outpatient health care infec- 
1,2 


| nfections due to Acinetobacter are increasingly 


tions. 

Catheter-associated blood stream infection (CA- 
BSI) due to Acinetobacter is relatively uncommon, but 
causes morbidity and extra costs.’ In several publica- 
tions, it was found to rank fifth to tenth among patho- 
gens isolated in intensive care units causing CA-BSI*? 
and is associated with a crude mortality of 43.4%. 
Lower respiratory tract infections created by nosocomi- 
cal Acinetobacter frequently occur as an outbreak, espe- 
cially in ventilated patients, causing ventilator-associ- 
ated pneumonia (VAP).? Surgical site infection (SSI) 
due to Acinetobacter, though uncommon, does occur 
and is increasing in frequency. In a published study, E. 
coli and Enterobacter isolates were significantly less com- 
monly reported than Acinetobacter isolates (P<.001), 
but Acinetobacter comprised only 2.1% of the isolates in 
20035. In a retrospective chart review of data from over 
16 years, a study from Japan reported that Acinetobacter 
was not found to cause ventriculo-peritoneal shunt in- 
fection in adult and pediatric age groups, none of whom 
had an external CSF drain (cranial or lumbar).? 


CASE 

A 26 year-old male patient was admitted in January 
2007 to the Specialty Hospital, Amman, Jordan. He 
presented with a history of motor vehicle accident in 
which he sustained multiple injuries to the head, face 
and extremities. On admission his vitals were: pulse 
rate 84/minute, blood pressure 115/70 mm Hg, and 
he was afebrile. He was on a ventilator with multiple 
trauma to the mouth, right ear, maxillae, mandibles and 
eyes. His chest examination showed good bilateral air 


entry, the abdomen was soft, and diagnostic peritoneal 
lavage was negative. His extremities, neck and back 
showed skin abrasions, He was unconscious, with reac- 
tive pupils—right more than left, and no spontaneous 
movements. His serum creatinine and electrolytes were 
normal, and stayed normal all through his illness. SGPT 
was 100 IU/L, LDH 392 IU/L, and both normalized 
later. Hemoglobin was 13.2 g/dL on admission, 11.1 g/ 
dL the next day and remained as such until discharge. 
Several blood cultures as well as urine cultures were 
sterile. His chest X-ray and cervical spine X-ray showed 
no abnormality. CT of the brain showed subarachnoid 
hemorrhage and a basal skull fracture. 

On admission he was started on vancomycin and 
ceftriaxone for a few days. Two days later a percutane- 
ous endoscopic gastrostomy was placed and a lumber 
external drain was inserted because of evidence of in- 
creasing intracranial pressure. Three days later facial 
reconstructive surgery was done. On the fourth day he 
became febrile with right lung collapse and an infiltrate. 
He was started on pipracillin/tazobactam 4.5 g intra- 
venously evety 8 hours and amikacin 1 g infusion over 
one hour once daily. CSF analysis showed WBC 3200/ 
mm’, polymorphonuclear lymphocytes 27%, lympho- 
cytes 73%, RBC 70/mm’, glucose 45 mg/dL, protein 
60 mg/dL, and culture showed multidrug resistant 
(MDR) Acinetobacter. Subsequent serial CSF cultures 
5 and 7 days later grew MDR Acinetobacter. The lumbar 
drain was removed and some clinical improvement was 
noted. A week later he became confused and febrile with 
headache; his CSF analysis showed WBC 4300/ mm’, 
polymorphs 94%, sugar 55 mg/dL, protein 162 mg/ 
dL, and the culture again showed MDR Acinetobacter. 
He was started on tigecycline monotherapy. While on 
treatment he had periodic CSF evaluations including 
gram stains and cultures, each of which were incubated 


for 5 days in thioglycolate (Table 1). Two days later his 
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Table 1. CSF evaluations while on tigecycline monotherapy by date. 
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NG = No growth, Ac = MDR Acinetobacter calcoaceticus, P%= Neutrophils, L% = Lymphocytes, MDR = Multidrug resistant, GNB = Gram-negative bacilli, CONS= Coagulase- 


negative Staphylocacci, NA= Not Available 


WBCSs became 280/mm? with polymorphs 27%, and 
lymphocytes 73%. The culture was sterile. 

Two days later he regained consciousness, with reso- 
lution of confusion. The lumber external drain (which 
stayed for 10 days) was removed. He was continued 
on tigecycline during his illness and the external drain 
was removed without the need for a permanent shunt. 
Coagulase-negative staphylococcus grew later from the 
cerebrospinal fluid culture; it was interpreted as a con- 
taminant. 


DISCUSSION 

In the last few years the prevalence of MDR Acinetobacter 
has increased, thus narrowing the therapeutic options. 
Colomycin has been reintroduced recently as the best 
option for the treatment of MDR Acinetobacter bactere- 
mia. It has also been described in the treatment of ven- 
tilator-associated pneumonia as a parenteral agent or in 
combination with the inhaled form, with good results.” 
Previously, the side effects of colomycin were exagger- 
ated; more recent evaluations indicate its side effects are 
less serious than once believed. Nephrotoxicity still oc- 
curs, but neurotoxicity is exceedingly rare in recent ex- 
perience," 

However, newer agents are now available that may 
add to the treatment armamentarium against MDR 
Acinetobacter. Tigecycline is a relatively new FDA-ap- 
proved antimicrobial for use in complicated skin and 
skin structure infections, and complicated intra-ab- 
dominal infections, in which polymicrobial infections 
are likely.” It also may be used in cases where deep tis- 
sue penetration is needed, or where multi-drug resistant 
pathogens are suspected." Tigecycline has good in 
vitro activity against imipenem-resistant Acinetobacter, 
showing 100% sensitivity. ® 
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Our patient had a lumbar shunt infection caus- 
ing meningitis with MDR Acinetobacter, which took 
place during a limited outbreak in the hospital. Due to 
the difficulty in obtaining colomycin (not registered in 
Jordan), and the recent availability of tigecycline, the pa- 
tient was started on the latter antimicrobial. 

Tigecycline is the first known glycylcycline. A mino- 
cycline derivative, its formula modification enables it to 
overcome major mechanisms of resistance in the parent 
tetracycline compounds. i.e, tetracycline-specific efflux 
pump acquisition and ribosomal protection.“ Its an- 
tibacterial spectrum covers aerobic and anaerobic bacte- 
ria, including methicillin-resistant Staphylococcus aureus 
(MRSA), vancomycin-intermediate S. aureus (VISA), 
vancomycin-resistant enterococci (VRE), and penicillin- 
resistant Streptococcus pneumonia (DRSP),^6 as well as 
extended-spectrum beta-lactamase (ESBL) gram-nega- 
tive bacteria. Tigecycline is a safe drug for use in treating 
infections for extended periods of time (up to several 
months) without experiencing major significant organ 
toxicity.” 

Among the non-fermentative gram-negative bacilli 
such as Pseudomonas aeruginosa, tigecycline activity is 
poor (16% susceptibility), but it is very active against 
Acinetobacter species (96.1% susceptibility at a concen- 
tration of <4 mg/L) and Stenotrophomonas maltopbilia 
(10096 susceptibility)..?!9?' Also it covers “atypical” 
pathogens. Tigecycline is rapidly distributed and has a 
large volume of distribution, indicating extensive tissue 
penetration, and it exhibits time-dependent killing with 
a post-antibiotic effect (PAE). 

In a rabbit model of meningitis, a single dose of ti- 
gecycline of 120 mg/kg yielded concentrations in CSF 
of 11 pg/mL at 3 hours that stayed at a steady level 


or increased at 6 hours. *? A review of the literature 
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found no information on tigecycline and CSF levels in 
humans, in either healthy or inflamed meninges. 

Our patient was started on tigecycline 50 mg in- 
travenously twice daily (recommended loading dose, 
100 mg). He showed remarkable improvement with 
subsidence of fever, headache and confusion. On the 
seventh day the lumbar drain was removed, and he 
showed continued improvement. Repeat CSF analysis 
and cultures showed remarkable improvement, though 
during his treatment course he grew coagulase-nega- 
tive staphylococci ( Table 1). Whether this microbe was 
a contaminant or a secondary pathogen, it disappeared 
during treatment with tigecycline. Tigecycline was con- 
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tinued for 21 days, until a week after the last sterile 
CSF culture. A longer duration of treatment was not 
deemed necessary, due in part to the rapid and excellent 
clinical and microbiological response early in the treat- 
ment course. The patient was discharged a few days 
after stopping the treatment. When followed up as an 
outpatient he was healthy, with no symptoms referred 
to the previous nosocomial meningitis. In reviewing the 
literature, I found no other published case for a patient 
treated with tigecycline for nosocomial meningitis, or 
external shunt-related meningitis. Controlled trials are 
needed for this indication, especially since shunt infec- 
tion is not uncommon. 
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Overweight and obesity 
among attendees of 
primary care clinics in a 
university hospital 


To the Editor: Obesity is a rap- 
idly escalating problem in modern 
society. It has a complex genetic, en- 
vironmental and behavioral etiology 
for which there is no simple, or sin- 
gle solution.! The WHO estimated 
that by 2020 noncommunicable 
diseases will become the principal 
global causes of morbidity and mor- 
tality. Obesity is a risk factor for 
several chronic diseases, including 
hypertension, dyslipdemia, diabetes, 
cardiovascular diseases, sleep apnea, 
and osteoarthritis? Obesity levels 
have risen sharply in Australia, the 
USA, Canada and Europe’? In 
Australia over 6596 of men and 5396 
of women are overweight or obese.! 
In 2000, 64.596 of American men 
and women were overweight, of 
which 30.596 were obese.* However, 
recent reviews have reported signifi- 
cant increases in the prevalence of 
overweight and obese individuals 
in developing countries,” Obesity 
is an epidemic all around the world, 
including Saudi Arabia. 5! 

Ihe National Epidemiological 


Table 1. Age, sex and body mass index in 3205 adult patients attending primary care clinics. 
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Household survey was conducted 
more than 10 years ago for the 
purpose of studying the prevalence 
of overweight and obesity among 
Saudi subjects over the age of 15 
years in different regions of Saudi 
Arabia.” The survey showed a 
high prevalence of overweight and 
obesity among Saudi subjects. The 
prevalence ‘of overweight among 
male subjects was significantly high- 
er than for female subjects (29% vs. 
27%), and the prevalence of obesity 
among female subjects was signifi- 
cantly higher than for male subjects 
(24% vs. 16%). Another National 
Epidemiological Health survey 
was conducted between 1995 and 
2000.% ‘This community-based 
survey showed an alarmingly high 
prevalence of metabolic syndrome in 
Saudi Arabia. Metabolic syndrome 
increases the burden of coronary ar- 
tery diseases and other disorders.” 
Saudi Arabia has gone through 
significant changes in nutritional 
and lifestyle habits over the last four 
decades. Such changes are expected 
to have an impact on the magnitude 
of chronic diseases in the society, 
among them, obesity. 
The present cross-sectional 
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study was designed to estimate 
the prevalence of overweight and 
obesity among males and females 
attending primary care clinics at 
King Khalid University Hospital 
in Riyadh, Saudi Arabia over a one- 
month period from 22 April to 22 
May 2006. All males and females 
patients attending the primary care 
clinics were included in the study. 
Any patient who could not stand 
on the scale because of a handicap 
was excluded. Weight and height 
for both males-and females patients 
were taken by 11 nurses working 
under the supervision of the 2 head 
nurses. The average number of clin- 
ics was 6 in the female section and 
5 in the male section. The data re- 
corded by the nurses included hos- 
pital number, sex, age, weight, and 
height. Body mass index (weight in 
kilograms divided by height in me- 
ters squared) was defined as shown 
in Table 1. Data were analyzed us- 
ing the Statistical Package for Social 
Science (SPSS) version 11.5 and a 
P value less than 0.05 was consid- 
ered statistically significant. Of the 
3 205 adult patients, 40% were male 
and 6096 were female. Table 1 shows 
BMI by age group and sex, indicat- 
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ing statistically significant differenc- 
es between groups. 

Variance prevalence rates be- 
tween the National Community 
Survey and the present study might 
be explained because the current 
study was done in hospital based 
primary care setting, which might 
limit generalization of the result to 
the community, or because the prev- 
alence of overweight and obesity has 
increased during the last decade as 
the national survey was done more 
than 10 years ago. The rapid socio- 
economic development during the 
past four decades in Saudi Arabia 
has been accompanied by lifestyle 
changes where high calorie diet and 
diminished physical activity are the 
fundamental components of life- 
style contributing to an increased 
prevalence of obesity and associated 
diseases." Other studies done at 
primary care centers to determine 
the prevalence of obesity among 
Saudi males in the Riyadh region 
during May and June 1994 showed 
that only 36.696 of Saudi males were 
their ideal weight (BMI «25), while 
34.8% were overweight (BMI=25- 
29.9), 26.996 were moderately obese 
(BMI=30-40), and 1.796 were mor- 
bidly obese (BMI >40).° A cross- 
sectional study of 1385 Saudi fe- 
males attending 15 health centers in 
urban and rural areas in the Riyadh 
region conducted during September 
and October 1992 showed that only 
26.196 of subjects were their ideal 
weight (BMI «25), while 26.896 
were overweight (BMI 25-29.9), 
41.996 were moderately obese (BMI 
30- 40), and 5.196 were morbidly 
obese (BMI »40)." Bad dietary hab- 
its, such as eating high fat/high en- 
ergy food can contribute to obesity 
in adolescence, which tends to per- 
sist into adulthood. A cross-section- 
al study to determine the level and 
sources of knowledge about foods 
and healthy diets among male and 
female adolescents in the Al-Khober 


Area, eastern province of Saudi 
Arabia, showed that knowledge of 
healthy diets among school students 
was inadequate, and that the main 
sources of knowledge about health 
and disease reported by the male 
and female respondents were tele- 
vision (58% and 61%, respectively), 
magazines (31% and 39%) and the 
daily news paper (33% and 34%), 
Primary bealth care center staff were 
the least source of knowledge (17% 
and 16%). The study recommended 
that health education and informa- 
tion about healthy eating habits and 
lifestyle be included in school cur- 
ricula,”* 

Successful management of over- 
weight and obesity depends on a 
systematic approach. Consistent use 
of such a system identifies patients 
who would benefit from nutritional 
counseling, because the behaviors 
that increase a patient's risk for relat- 
ed morbidity and mortality are rare- 
ly what bring a patient to the clinic. 
That is, patients rarely present with 
the complaint that they have trouble 
eating a healthy diet. They are more 
likely to present with the sequelae of 
poor nutrition, such as weight gain, 
or even with symptoms of diabetes 
mellitus, or a routine evaluation 
may detect increased blood pres- 
sure or an elevated low density li- 
poprotein (LDL) cholesterol level. 
An approach that includes a system 
for assessing behavioral risk factors, 
especially when such conditions are 
present, is essential. In addition, the 
use of such an approach conveys to 
the patient that his or her physician 
takes proper nutrition and adequate 
physical activity seriously as compo- 
nents of a health- promoting life- 
style. The process of care (including 
the patient-physician relationship) 
and the systems that support it can 
improve the quality of care.’ 

In conclusion, family physicians 
have a key role and responsibility in 
preventing overweight in the com- 


munity, and helping obese patients 
to loss weight and improve their 


health. 
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Preoperative nutritional 
parameters in children 
with congenital heart dis- 
eases under two years of 
age 


To the Editor: Congenital heart 
diseases (CHD) may affect the 
growth of children and lead to mal- 
nutrition. The speed of growth is 
more rapid during the first three 
years and nutritional needs are 
greatest at this point. [hese years are 
a critical period for future cognitive 
ability. The treatment of emergency 
problems in children with CHD 
needing surgery are a priority, but 
nutritional restoration usually does 
not take place in these protocols. 

In the preoperative period, 24 
children with CHD hospitalized 
for cardiac or secondary pulmonary 
problems were evaluated. Subjects 
were children younger than two 
years of age. Z-scores for weight and 
height were calculated using data 
from percentile charts for Turkish 
children. Wasting criteria, stunting 
criteria and Wellcome scores were 
used to evaluate nutritional status. 
. Waterlaws scores define the stages 
of acute and chronic nutritional sta- 
tus and include growth stunting and 
wasting. Cyanotic and non-cyanotic 
cases were compared. Half of the 
patients were female. The average 
birthweight was 2932+603 gram, 
the average age was 10.1941.12 
months, weight was 5951-2201 
grams and height was 63.7+8.5 
centimeters. Of these cases, 21 had 
a normal birthweight for gestational 
age and three had low birthweight. 
When we evaluated the patients for 
protein-energy malnutrition, the 
severely acute malnutrition ratio 
with wasting was 66.696 and chron- 
ic malnutrition according to growth 
stunting was 83.3%. Out of 24 pa- 
tients, 33.3% (n=8) were diagnosed 
with marasmus by Wellcome scores 
(Table 1). 


Malnutrition is the most im- 


portant risk factor in mortality and 
morbidity in childhood. It affects 
life quality of children negatively. 
Its detection and treatment are im- 
portant components in the clinical 
management of many conditions.! 
We also believe that the nutritional 
evaluation of children with CHD is 
often ignored during the first admis- 
sion. Hornbya et al suggest that in- 
corporating simple anthropometric 
and functional measurement into 
protocols of nutritional assessment 
for patients with CHD can identify 
patients at risk.! 

Cardiac malformations may be 
responsible for malnutrition and 
the degree of malnutrition is related 
to hemodynamic status.” Based on 
these data, children with CHD were 
classified as cyanotic or non-cyanot- 
ic. Chronic malnutrition is a com- 
mon and serious problem in infants 
with CHD and was more common 
in cyanotic patients (92.396) than 
in non-cyanotic patients (72.796). 
Nearly all of the cyanotic patients 
were affected by acute and chronic 


letters 


malnutrition and their Z-scores for 
both weight and height were under 
—2 SD. Chronic malnutrition was 
more severe in children with CHD 
below 2 years of age? Daily energy 
expenditure was also higher<in chil- 
dren with CHD between 2 and 8 
months of age.’ 

In some studies, symptomatic 
infants (73%) had higher rates of 
chronic malnutrition than asymp- 
tomatic infants (46%) and the per- 
centile scores of cyanotic CHD pa- 
tients were lowest.? Among children 
hospitalized with CHD, the rates 
of acute and chronic malnutrition 
were 33% and 64%, respectively 
In patients with cyanotic CHD 
and/or congestive heart failure 
(CHB), acute or chronic malnutri- 
tion occurs in 70%. The rate was 
30% among noncyanotic patients 
without CHE? In our study, it was 
determined that the younger the 
patients were, the worse their mal- 
nutrition. In another study, hypoxia 
and pulmonary hypertension were 
the most important addictive fac- 


Table 1. Nutritional parameters in hospitalized children with congenital heart disease 
before surgery. 
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tors for growth failure and malnu- 
trition.? 

According to our results us- 
ing Wellcome scores, 46.296 of 
the cyanotic group had marasmus 
and 38.596 were underweight. As 
shown, infants under 2 years of age 
with CHD needing an operation 
had malnutrition in different de- 
grees and if they were cyanotic, mal- 
nutrition was worse. The adverse 
effects of hospitalization on nutri- 
tional status were shown in under- 
nourished children.”* This effect 
was highest between 2 and 6 years 
(32%).” In different studies, rates 
of malnutrition have been reported 
in 30% to 5096 of hospitalized chil- 
dren.” Nutritional support reduces 
the time of hospital stay in patients 
with critical illness. Because of 
the hospital stay, the life quality of 
mothers was reduced and breast- 
feeding was affected. Of our pa- 
tients, 66.696 were breastfeeding. It 
is clear that special attention should 
be given to children under 2 years 
of age in whom surgery is planned. 
Nutritional support should be add- 
ed after the first emergency therapy. 
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Probable montelukast- 
induced hepatotoxicity in 
a pediatric patient: case 
report 


To the Editor: Drug-induced liver 
injury is a potential complication of 
many medications. Montelukast 
and zafirlukast are competitive and 
selective leukotriene-receptor an- 
tagonists (LTRA) approved for the 
prophylaxis and chronic treatment 
of asthma in pediatric patients and 
adults. These LTRA are usually 
well tolerated. Montelukast is ex- 
tensively metabolized by the he- 
patic microsomal cytochrome P450 
3A4 and 209.1 Hepatotoxicity has 
been associated with not only zafir- 
lukast, but recent reports have also 
described elevated liver enzyme lev- 
els, hepatitis, and fulminant hepatic 
failure induced by montelukast.?* 
However, all the described cases are 
adult patients and there have been 
no similar reports with montelukast 
in children, We present a patient 
who we believe is the first pediatric 
case of acute hepatitis while receiv- 
ing montelukast. 

A 5-year-old boy was admitted 
to our hospital with fatigue, nau- 


sea, vomiting and abdominal pain. 
The patient had a history of chronic 
bronchial asthma. He had been pre- 
scribed montelukast at a 5 mg daily 
dose for the last 2 years. On physi- 
cal examination, he was not icteric, 
the abdomen was nontender, and 
no hepatosplenomegaly or ascites 
were present. Examination of other 
systems were normal. At presenta- 
tion, the aspartate aminotransferase 
(AST) level was 990 IU/L (normal, 
15 to 55 IU/L), the alanine amino- 
transferase (ALT) level was 658 IU/ 
L (normal, 5 to 45 IU/L), the glu- 
tamyltranspeptidase level was 145 
IU/L (normal, 5 to 32 IU/L), the 
total bilirubin level was 2.8 mg/dL, 
the indirect 0.7 mg/dL, the direct 
2.1 mg/dL, and the ALP level was 
445 IU/L (normal, 45 to 420 IU/ 
L). Ihe hepatic synthetic function 
was intact as indicated by a normal 
serum albumin level and PT. An ab- 
dominal ultrasound showed normal 
hepatic morphology. Viral serologic 
tests were negative. | 

Ihere was no history of using 
other drugs, no risk factors for ex- 
posure to parenterally transmitted 
viruses or other hepatotoxins, and 
no family history of liver disease. 
Montelukast was discontinued 
with the development of symptoms. 
AST, ALT, bilirubin, ALP, and glu- 
tamyltransferase levels normalized 
within two weeks. Montelukast- 
induced hepatitis was suggested by 
rapid improvement after dechal- 
lenge, the exclusion of other causes 
of hepatitis and by comparison with 
the reports of similar cases. A liver 
biopsy had not been done. 

Using LTRA in the treatment 
and prophylaxis of allergic asthma 
in childhood is gradually becom- 
ing more prevalant. ‘The side effects 
of montelukast have rarely been 
reported, except for sporadic cases 
of urticaria, angioedema, erythema 
nodosum, and Churge-Strauss syn- 
drome in adults? One patient 
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presented with pemphigus after us- 
ing montelukast." Recently, several 
cases of hepatotoxicity with zafirlu- 
kast and rarely, montelukast, were 
reported, but none included pediat- 
ric patients. 

Ihe mechanism of hepatotox- 
icity associated with LTRA is not 
clearly defined. Not infrequently 
drug-induced hepatotoxicity ap- 
pears after a latency period as long 
as 2 years,’ but the reported cases 
related to montelukast and zafirlu- 
kast had latency periods between 5 
to 24 months.?^?$7 This pattern may 
be similar to phenprocoumon-in- 
duced hepatitis, which has a latency 
period of typically 6 months and 
more.’ This phenomenon is still not 
fully described. Besides this, other 
mechanisms of hepeatotoxicity, like 
hepatotoxic metabolites, idiosyncra- 
sy, drug reactions and immunologic 
mechanisms are hypothesized.?? In 
liver biopsy, histological findings 
from previously published reports 
described mild chronic: inflamma- 
tion in portal areas , without lobular 
inflamation or fibrosis. 

Clinical trials of montelukast 
showed no significant difference 
in liver function abnormalities be- 
tween the montelukast group and 
the placebo group (2.196 of 1955 
montelukast recipients had an in- 
creased ALT level vs. 2.096 of 1180 
placebo recipients, and 1.696 of 
montelukast recipients developed 
self-limited, transient increases in 
AST levels vs. 1.296 of placebo re- 
cipients).12 To our knowledge, this 
is the first reported case of drug-in- 
duced hepatitis probably caused by 
montelukast in a child. 

A review of all reported cases 
of leukotriene modifier-induced 
hepatitis revealed that hepatic tox- 
icity may develop within weeks or 
as late as 24 months after initiat- 
ing therapy.7,8 With the increas- 
ing use of these drugs, which has 
coincided with monitoring of liver 
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function, more asymptomatic cases 
may come on the scene. Because of 
their efficacy, convenient oral dos- 
ing and apparent safety, the LTRA, 
montelukast and zafirlukast, have 
become frequently prescribed drugs 
for the therapy of asthma. To date, 
serial liver function testing is not 
recommended for patients receiving 
zafirlukast or montelukast,2,8,13 
but physicians should be aware of 
a potential hepatotoxic effect of 
montelukast, which may occur af- 
ter many months of drug initiation. 
Periodic screening of liver function 
tests seems like a more prudent ap- 
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he Arab Muslim scholar Abu Ali al Hasan ibn 

al-Haytham , known in the west as Alhacen or 

Alhazen was born in 965 in the city of Basra in 
Southern Iraq, hence he is also known as Al-Basri.! He 
was educated in Basra and Baghdad, and died in Cairo, 
Egypt in the year 1040? 

Many details of the life of Ibn al-Haytham have 
been lost over time. The stories related to his life are 
often contradictory, depending on the historian relat- 
ing them. Most of the data on the biography of Ibn 
al-Haytham came from the writings of the thirteenth 
century Muslim historian Ibn al-Qifti (1172-1248). 
Initially, Ibn al-Haytham was trained for a civil service 
job and was appointed as a judge for Basra. Due to the 
presence of various religious movements with diverse 


Original image, Diagram of the Eyes and Related Nerves, from 
Kitab al-Manazir (Book of Optics) by Ibn al-Haytham, Istanbul, 
Eleventh Century. 





and conflicting views at that time, he became disillu- 
sioned with religious studies and decided to dedicate 
his time and effort for the study of science. His knowl- 
edge in mathematics and physics became legendary and 
he was well known in Iraq, Syria and Egypt. He was 
invited by Al-Hakim bi-Amr Allah, the Fatimid Caliph 
of Egypt to help in regulating the flow of the Nile dur- 
ing the floods. Al-Hakim, a Shiite of the Ismaili sect, 
was known to be an eccentric ruler who issued several 
arbitrary edicts and laws, prohibiting the consumption 
of certain foods, preventing women from leaving their 
homes, killing all the dogs, and forcing people to work 
during the night and rest by day. He was quite brutal 
and had killed his tutors and ministers on a whim. 
When Ibn al-Haytham realized on his field work along 
the Nile that his scheme to regulate the Niles water 
flow by building a dam south of Aswan was impracti- 
cal, he feared for his life. To avoid the potential of the 
deadly wrath and anger of his temperamental and men- 
tally unstable patron, he faked insanity. He was stripped 
of his possessions and books, and was kept under house 
arrest for about 10 years until the time of Al-Hakims 
death in 1021, when he was assassinated in mysterious 
circumstances. 

Following his release from house arrest, he lived in a 
domed building (Qubbah) close to the Azhar Mosque 
in Cairo, teaching mathematics and physics, writing sci- 
ence texts, and making money by copying texts. 

During his period of incarceration, he wrote his in- 
fluential “Kitab Al Manazer” or the Book of Optic, in 
addition to several significant books and chapters on 
physics, mathematics, engineering, astronomy, medi- 
cine, psychology, anatomy, visual perception and oph- 
thalmology. He wrote his introduction of the scientific 
methods.* 

Ibn al-Haytham was a prolific author. He wrote more 
than 200 works on a wide range of subjects, of which at 
least 96 of his scientific works are known, and approxi- 
mately 50 of them have survived to date. Nearly half of 
his surviving works are on mathematics, 23 of them are 
on astronomy, and 14 of them are on optics, with a few 
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on other areas of science.’ Not all of his surviving works 
have yet been studied, but some of his most important 
ones are described below. These include: 


+ Kitab Al Manazer (Book of Optics) 

+ Risalah fi al-Dawa’ (Treatise on Light) 

+ Mizan al-Hikmab (Balance of Wisdom) 

+ Magalah fi al-Qarastun (Treatise on Centers of 
Gravity) 

+ Risalab fi al-Makan (Treatise on the Place) 

+ AlShukuk al Batlamyus (Doubts concerning 
Ptolemy) 

+ On the Configuration of the World 

+ The model of the Motion of the Seven Planets 


Scientific Method 

Elements of modern scientific methods are found in 
early Islamic philosophy, in particular, using experi- 
ments to distinguish between competing scientific theo- 
ries, and a general belief that knowledge reveals nature 
honestly. Islamic philosophy developed in the Middle 
Ages and was pivotal in scientific debates, The key fig- 
ures for these debates were scientists and philosophers. 
Ibn al-Haytham was quite influential in this regard. An 
important observation in his book “Kitab Al Manazer” 
led him to propose that the eyes receive light reflected 
from objects, rather than emanating light themselves, 
contradicting contemporary beliefs, including those of 
Ptolemy and Euclid. The way in which Ibn al-Haytham 
combined observations and rational arguments had a 
great influence on Roger Bacon and Johnnes Kepler in 
particular. Bacon (1214-1296), a Franciscan friar work- 
ing under the tuition of Grosseteste, was inspired by the 
writings of Ibn al-Haytham, who preserved and built 
upon Aristotle's portrait of introduction. 

Ibn al-Haytham developed rigorous experimental 
methods of controlled scientific testing in order to verify 
theoretical hypotheses and substantiate inductive con- 
jectures. Ibn al-Haythams scientific method was very 
similar to the modern scientific method and consisted 
of a repeating cycle of observation, hypothesis, experi- 
mentation, and the need for independent verification.?? 

Gorini wrote the following on Ibn al-Haythams in- 
troduction of the scientific method: "According to the 
majotity of the historians, al-Haytham was the pioneer 
of the modern scientific method. With his book, he 
changed the meaning of the term "optics; and estab- 
lished experiments as the norm of proof in the field. 
His investigations were based not on abstract theories, 
but on experimental evidences. His experiments were 
systematic and repeatable” 
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Physics and Optics 

Ibn al-Haythams theory of light and vision is neither 
identical with nor directly descendant from any one of 
the theories known to have previously existed in the 
antiquity or in Islam. The first real appreciation of the 
action of alens, in particular the ability of a convex form 
to produce a magnified image of an object, appears to be 
credited to Ibn al- Haytham.?? It was not until the late 
13th century that spectacles were invented, represent- 
ing the first practical use of magnification in society,” 
Ibn al-Haytham made a thorough examination of the 
passage of light through various media and discovered 
the laws of refraction. He also carried out the first ex- 
periments on the dispersion of light into its constitu- 
ent colors. Ibn Al-Haythams seven volume treatise on 
optics, Kitab al-Manazer (Book of Optics), which he 
wrote while incarcerated between 1011 to 1021, which 
has been ranked alongside Isaac Newton's Philosophiae 
Naturalis Principia Mathematica as one of the most in- 
fluential books ever written in physics, drastically trans- 
formed the understanding of light and vision.*? 

He dealt at length with the theory of various physi- 
cal phenomena like shadows, eclipses, the rainbow, and 
speculated on the physical nature of light. He also at- 
tempted to explain binocular vision, and gave a correct 
explanation of the apparent increase in size of the sun 
and the moon when near the horizon. He is known for 
the earliest use of the camera obscura and pinhole cam- 

ra." As stated above, he contradicted Ptolemy's and 
Euclid theory of vision that objects are seen by rays 
of light emanating from the eyes; according to him the 
rays originate in the object of vision and not in the eye. 


Structure of the 
eye, by Ibn al- 
Haytham, from the 
Book of Optics. 


۴ qe noo $t ciae 
Ld SANI ae ve sbi WEDIN 
ve. Y 

رس وات در رای ری اب 

E ER Mies me 
SI es hr od 





465 


Arab and Muslim Physicians and Scholars 


Ihrough these extensive researches on optics, he has 
been considered as the father of modern optics. 

In addition to the Book of Optics, Ibn al-Haytham 
wrote a supplement entitled “Risala fi l-Daw” (Treatise 
on Light). This supplement contained further investi- 
gations on the properties of luminance and its radiant 
dispersion through various transparent and translucent 
media. In his treatise, Mizan al-Hikmab (Balance of 
Wisdom), Ibn al-Haytham discussed the density of the 
atmosphere and related it to altitude. He also studied 
atmospheric refraction. His optical writings influenced 
many Western intellectuals such as Roger Bacon, John 
Pecham, Witelo, and Johannes Kepler, 123 


Astronomy 

While not counted among the greatest Arab astrono- 
mers, his works show that he had mastered the tech- 
niques of Ptolemaic astronomy. Some of these works 
also reveal his ability to solve the problems that received 
attention from Arab astronomers, such as determin- 
ing the Qiblah (direction of prayer). His critique of 
Ptolemaic planetary models, as presented in the Almagest 
and Planetary Hypotheses, appears to have inspired re- 
search that led to their replacement by non-Ptolemaic 
arrangements in the 13th century Maragha and 14th 
century Damascus. This astronomical work was writ- 
ten between 1025-1028 “Al-Shukak ala Batlamyüs", and 
then translated as Doubts concerning Ptolemy or Aporias 
against Ptolemy.!* He considered that some of the math- 
ematical devices Ptolemy introduced into astronomy, 
especially the equant, failed to satisfy the physical re- 
quirement of uniform circular motion.” 

Astronomers of the European Renaissance were 
influenced by his. work “On the Configuration of the 
World”, where he continued to accept the physical real- 
ity of the geocentric model of the universe, presenting 
a detailed description of the physical structure of the 
celestial spheres: “The earth as a whole is a round sphere 
whose center is the center of the world. It is stationary 
in its [the world's] middle, fixed in it and not moving 
in any direction nor moving with any of the varieties of 
motion, but always at rest. P? 

Ibn al-Haythams The Model of the Motions of Each 
of the Seven Planets, written in 1038, was an important 
book on astronomy. The surviving manuscript of this 
work has only recently been discovered, with much of it 
still missing, hence the work has not yet been published 
in modern times. His reform excluded cosmology, as he 
developed a systematic study of celestial kinematics that 
was completely geometric. This in turn led to innovative 
developments in infinitesimal geometry. 


Mathematics 

In mathematics, Ibn al-Haytham built on the math- 
ematical works of Euclid and Thabit ibn Qurra, and 
went on to systemize infinitesimal calculus, conic sec- 
tions, number theory, and analytic geometry after link- 
ing algebra to geometry. His contribution to mathemat- 
ics was extensive. He developed analytical geometry by 
establishing linkage between algebra and geometry. He 
studied the mechanics of motion of a body and was the 
first to maintain that a body moves perpetually unless 
an external force stops it or changes its direction of mo- 
tion. This is strikingly similar to the first law of motion 
described centuries later by Isaac Newton. 

His work on catoptrics in Book V of the Book of 
Optics contains the important problem known as 
Albazens problem. It comprises drawing lines from two 
points in the plane of a circle meeting at a point on the 
circumference and making equal angles with the normal 
at that point. This leads to an equation of the fourth de- 
gree. This eventually led Ibn al-Haytham to derive the 
earliest formula for the sum of fourth powers; and by 
using an early proof by mathematical induction, he de- 
veloped a method for determining the general formula 
for the sum of any integral powers. This was fundamen- 
tal to the development of infinitesimal and integral cal- 
culus." 

In geometry, Ibn al-Haytham developed analytical 
geometry by establishing the linkage between algebra 
and geometry. Ibn al-Haytham also discovered a for- 
mula for adding the first 100 natural numbers. 

His contributions to number theory include his 
wotk on perfect numbers. In his Analysis and Synthesis, 
Ibn al-Haytham was the first to realize that every even 
perfect number is of the form 2^! (27-1) where 2"-1 
is prime, but he was not able to prove this result suc- 
cessfully. It was proved later on in the 18th Century by 


Euler." 


Medicine and Psychology 

Ibn al-Haytham was the first to describe accurately 
the various parts of the eye and give a scientific expla- 
nation of the process of vision. In medicine and oph- 
thalmology, Ibn al-Haytham made important advances 
in eye surgery, and he studied and correctly explained 
the process of sight and visual perception for the first 
time.*? He described in detail the various parts of the 
eye and introduced the idea that objects are seen by rays 
of light emanating from the objects and not the eyes, 
as was popularly believed. “Sight perceives the light and 
color existing on the surface of the contemplated object. 
Vision perceives necessarily all the objects through sup- 
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posed straight lines that spread themselves between the 
object and the central point of the sight” 

Ibn al-Haytham is considered by some to be the 
founder of psychophysics and experimental psychol- 
ogy, for his pioneering work on the psychology of vi- 
sual perception.” 


Philosopby 

In philosophy, Ibn al-Haytham is considered a pio- 
neer of phenomenology. He articulated a relationship 
between the physical and observable world and that 
of intuition, psychology and mental functions. His 
theories regarding knowledge and perception, link- 
ing the domains of science and religion, led to a phi- 
losophy of existence based on the direct observation 


of reality from the observer's point of view. Much of 
his thought on phenomenology was not further de- 
veloped until the 20th century.” In fact, he is well 
known to have articulated a comprehensive theory of 
knowledge.” 

Ibn al-Haytham is said to have been a supporter of 
the Asha'ri school of Islamic theology, and opposed to 
the teachings of the Mu'tazili school, though he may 
have been a Mu'tazili supporter himself at some point 
in his life. 

Finally, Ibn al-Haytham left his impact on many 
scientific disciplines through his genius insight, and 
novel and original observations. Without doubt, he 
is considered as the pioneering father of modern op- 
tics. 
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links for authors and reviewers 


Good reporting of trials and observational 
studies: Related guidelines and initiatives 





CONSORT (Consolidated Standards of Reporting Trials), is part of a broader push to produce reporting quide- 
lines (RGs) for many different types of research. The main product of CONSORT is the CONSORT Statement 
<http://www.consort-statement.org/index>, which is an evidence-based, minimum set of recommendations 
for reporting RCTs. It offers a standard way for authors to prepare reports of trial findings, facilitating their 
complete and transparent reporting, and aiding their critical appraisal and interpretation. The CONSORT 
Statement comprises a 22-item checklist and a flow diagram, along with some brief descriptive text. 


ASSERT 

The ASSERT <http:/Awww.assert-statement.org/> (A Standard for the Scientific and Ethical Review of Tri- 
als) initiative is a proposed standard for the review and monitoring of randomized clinical trials by research 
ethics committees. Among other items, its checklist incorporates certain elements of CONSORT, to ensure 
fulfillment of the requirements for scientific validity in the ethical conduct of clinical research. 


EQUATOR 
The EQUATOR <http://www.nks.nhs.uk/equator.asp> (Enhancing the QUAlity of Trials and Other Research) 
project aims to help fulfil the potential impact of reporting guidelines on the quality of research. 


MOOSE 

The MOOSE <http://www.consort-statement.org/index> (Meta-analysis of Observational Studies in Epidemi- 
ology) paper reports the outcome of a 1997 workshop to examine the reporting of meta-analyses of obser- 
vational studies. It makes recommendations to aid authors, editors, reviewers and readers of observational 
research. (See CONSORT website) 


QUOROM 
The QUOROM (Quality Of Reporting Of Meta-analyses) conference resulted in the creation of the QUOROM 
Statement, which consists of a checklist and flow diagram. (See CONSORT website) 


STARD A 

The STARD (Standards for Reporting of Diagnostic Accuracy) initiative aims to improve the accuracy and 
completeness of reporting of studies of diagnostic accuracy in order to allow readers to assess the potential 
for bias in a study and to evaluate the generalisability of its results. (See CONSORT website) 


STROBE 

STROBE <http://www.strobe-statement.org/> (STrengthening the Reporting of OBservational studies in Epi- 
demiology) is an international, collaborative initiative of epidemiologists, methodologists, statisticians, re- 
searchers and editors involved in the conduct and dissemination of observational studies. 
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Musculoskeletal 
Oncology Symposium 
15-16 April 2008 

09-10 Rabi Al Thani 1428 


Workshops: 


Brain Gliomas Workshop: Hope 
for the Future 

12-13 February 2008 

05-06 Safar 1429 


Pharmacotherapy 
Review Course II 
19-20 February 2008 
12-13 Safar 1429 
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EA), TONS 
1 / i Ny World Health Organization 
WW برطت‎ Regional Office for the Eastern 
IE Mediterranean 


Directory of Health, Medical Conferences 
and Professional Meetings in the Region 


http://www.emro.who.int/conf/ 


Objectives 


To develop and maintain a directory of conferences and meetings Sy eg Si by government institutions, 


academic bodies and other non-profit professional organizations in t 


The directory will: 


e Region. 


٠ Serve as a vehicle to distribute information on these events to health care professionals and 


academicians; 


e Enhance bone and collaboration between institutions; 


e Record professiona 
as possible; 


events for the future reference and archiving of conference proceedings as much 


* Alert health care professionals and academicians to the new conferences related to their speciality, 


Third Annual International Conference of 
Saudi Society of Nephrology 

18-21 February 2008 

Hilton Hotel, Jeddah, Saudi Arabia 


http:www.ssn-sa.com/www.kfshrej.org 


Organized by TheSaudiSocietyof Nephrology, 
in collaboration with International Society of 
Nephrology and Arab Society of Nephrology 
and Renal Transplantation. 


For more information, contact: 

Dr. Saeed M.G. Al-Ghamdi 

Chairman, Internal Medicine, Scientifc 

and Organizing Commitees 

King Faisal Specialist Hospital & Research 
Centre-Jeddah 

J46 - Department of Medicine 

P.O. Box 400477, Jeddah 21499 

Saudi Arabia 


T: +966-2-667-7777 ext 5814 
dom@kfshre.edu.sa 


Hepatobiliary - Pancreatic Surgery 
Fellowship Program 
KFSH&RC-Riyadh, Saudi Arabia 


Hepatobiliary-Pancreatic Surgery Fellowship 
Program is a compherehensive structured 
educational program designed to graduate 
independent surgeons with high standards of 
skills, broad knowledge and proficient in clini- 
cal decisions. Thefellow will attain proficiency 
in endoscopic procedures, be able to interpret 
radiological investigations exam as well a take 
care of basic and complex hepatobiliary-pan- 
creatic surgical procedures. 


The Department of Liver Transplantation 
& Hepatobiliary-Pancreatic Surgery at King 
Faisal Specialist Hospital & Research Center 


The Palliative Medicine Fellowship Program 


One-Year Fellowship Program 


Applicants: 
]. Must be Saudi nationals. 


2. Must be Saudi Board (or equivalent) 


King Faisal Specialist Hospital & Research Centre, Riyadh 


certified in one of the following specialties: 


Family Medicine, Internal Medicine, Anesthesiology, General Surgery & 
Boards in other specialites may be considered on indiviudal basis. 


Fer inform?tien: please ntact: Academic & Training Affairs; King Faisal Specialist Hospital & Research Centre; PO. Box 3354, MBC 36; Riyadh 11211, Kingdom of Saudi Arabia. T: +966-1-464 
7272 ext. 31833; F; +966-1-442 7273; elenagarciakfshrc.edu.sa 
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offers: 

* Four qualified hepatobiliary and transplant 
consultant surgeons with good experience 
in teaching and commitment to provide aca 
demic teaching and training. 

+ A very good facility in interventinal radiol 
ogy: 

+ Equipped Operating rooms and intensive 
care facility. 

* Outstanding internet access for library ser 
vice for research resources as well as out 
standing research facility and database avail 


able for research users. 


The Fellowship Program is for two years and 
there are two positions available for applica 
tion. Qualified candidates can direct their 
query to: 

Academic & Training Affairs 


KFSH&RC-Riyadh (MBC 36) 


PO, Box 3354, Riyadh 11211, Saudi Arabia 


T: 4966-1-442-7215/442-7214 
F: +966-1-442-7237 
ata@kfshrc.edu.sa 


The 20th Saudi Urological Conference 
18-20 March 2008 

King Faisal University 

Al Khobar, Saudi Arabia 


Topics include: 

+ Pediatric Urology 

+ Urological Oncology 

+ Endourology and Laparoscopy 
+ Female Urology 

+ Andrology 

For more information, go to: 
bttp://www.20saudiurology.com 


ANNALS OF 
SAUDI MEDICINE 


BACK ISSUES FOR SALE 


Copies of the following volumes are available for sale for 
100SR per volume (6 issues) or 
20SR per issue plus shipping. 
Articles can be found on PubMed 
(National Library of Medicine). 


Volume 26 (2006) 
Volume 25 (2005) 
Volume 24 (2004) 
Volume 23 (2003) 
Volume 22 (2002) 
Volume 21 (2001) 
Volume 20 (2000) 
Volume 19 (1999) 
Volume 18, Issue 5, 6 (1998) 
Volume 17, Issue 6 (1997) 


FOR MORE INFORMATION, CONTACT US 
Email: admin@saudiannals.net 
Tel: 464.7272 x.31816 
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مستشفى الملك فيصل التخصصى ومركز الأبحاث 
King Faisal Specialist Hospital & Research Centre‏ 


Gen. Org. dale. مؤؤسسة‎ ee ee] 





08-10 January 2008 ° 29 Dhu AlHijja-01 Muharram 1429 
Workshop by Dept.: 10 January 2008 / 01 Muharr 


~a 





TOPICS ADVANCES IN: 


Sodik” E Neuroradiology, Vascular, Neoplastic 
| AÈ and Functional Imaging. 
e y 


E Abdominal Imaging including MRI of 
the Liver and Pancreas and Diffusion 
Abdominal. 


Chest and Cardiovascular Imaging including MR and 64 CT‏ الا 


scanner Cardiovascular Imaging and Interstitial Lung 
Disease. 


li Musculoskeletal Imaging including imaging Soft Tissue and 
Bony Tumors. 


w imaging in Pediatric Oncology and Pediatric Cardiology. 
m interventional Radiology. 


m Molecular imaging including PET CT Imaging in Oncology 
and Cardiology. 


E Breast Imaging. 


ll Workshops in Cardiovascular Imaging and Interventional 
Radiology. 





€ 


ACCREDITED BY THE SAUDI COMMISSION 
FOR HEALTH SPECIALTIES 


ACCREDITED BY THE AMERICAN ACADEMY 
OF CONTINUING MEDICAL EDUCATION 







am 1429 


Adin: 





INTERNATIONAL SPEAKERS 


(Preliminary for the speakers) 
Dr Marilyn Siegel Dr Barry Siege! 
Dr Mahmood F. Mafee Dr Jan Bogaert 
Dr Elias Melhem Dr Riad Salem 
Dr Marcelo DiCarli Dr Murali Sundaram 


Dr William Morrison 


Who should attend? 


v Radiologists 

4 Nuclear Medicine Physicians 

4 Oncologists and Radiotherapists 

4 Neurosciences and Head & Neck Specialists 
4 Cardiologists and Pulmonologists 

4 Surgeons and Orthopedist 

J Internists and Pediatricians 

J Gastroenterologists 

J Urologists 

J Radiological Technologists and Nurses 
ل‎ Physicists 


For more information: 


Academic & Training Affairs, CME Section 

King Faisal Specialist Hospital & Research Centre 

P.O. Box 3354, MBC 36, Riyadh 11211, Kingdom of Saudi Arabia 
Tel: 4966-1-442-7238/442-4858, Fax: +966-1-442-4153 

Email. ws ovinncin Alifohen mea on 








HEMATOLOGY/ONCOLOGY 
AND STEM CELL THERAPY f 
-anew international peer-reviewed journal to be : "m" 


launched in January 2008, will provide a vehicle — 
for publication of high quality clinical and basic f bT 
M^. 





research reports in hematology and oncology 
with a focus on manuscripts from countries whose 
research may be under-represented in the current 


7 literature. The content of the journal will also re- 
i flect the growing importance of stem cell therapy h | 
4 -in treating hematological and other malignancies. d v 
4,7 ‘ 
C. f, Published by the King Faisal Cancer 


Center and King Faisal Specialist 
^. . Hospital and Research Centre 


2 First Issue January 2008 ; we e 


HEMATOLOGY ONCOLOGY 
\ND STEM CELI -Z 
THERAPY 


Web-based monsoni. Lon 
submission and peer review — 
NOW accepting manuscripts Juden 
online: RD 
http: l[hem-onc-sct.edmgr. com 


The journal will publish: vo 4 
King Faisal Specialist Hospital & | -— S و‎ 
Research Centre uo e Original articles ipe E 
P.O. Box 3354 | = * Brief communications pes 
Riyadh 11211 | | * Case reports POE | 
ad ٠ Specialrepous. "esto 
T: 464.7272.31816 | *Reviewarticles ET 


F: 464.7272.3187 2 * Letters 
"S ٠ Editorials 


Submit Online: 
http://hemoncstem.edmgr.com 








Call for Submissions 


tatistics 


Bleeding Disorders. 


mt 






"^. information contact: 
jicathey@kfshrc.edu.sa 
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just published! 


World Health . 


Organization | 


Ar Bs 





Reversal of Risk after Quitting Smoking 
International Agency for Research on Cancer 

IARC Handbooks of Cancer Preventiton, Volume 11 
2007, xiii + 358 pages [E] 

ISBN 978 92 832 3011 6 

CHF 50.00/US$ 45.00 

In developing countries: CHF 35.00/US$ 31.50 


Legionella and the Prevention of Legionellosis 


Edited by Bartram, J Chartier, Y., Lee J.V., Pond, K. and Surman- 
Lee, S. 


2007, xxiv -- 252 pages [E] 

ISBN 978 92 4 156297 8 

CHF 40.00/US$ 36.00 

In developing countries: CHF 28.00/US$ 25.20 


The Challenge of Obesity in the WHO 
European Region and the Strategies for 
Response 

WHO Regional Office for Europe 

Edited by E. Branca, H. Nikogosian and T. Lobstein 
2007, xiv -- 324 pages [E] 

ISBN 978 92 890 1408 3 

CHF 70.00/US$ 63.00 

In developing countries: CHF 49.00/US$ 44.10 


Prevention of Cardiovascular Disease 

Guidelines for assessment arid management of cardiovascular risk 
2007, 92 pages [E] 

ISBN 978 92 4 154717 8 

CHF 30.00/US$ 27.00 

In developing countries: CHF 21.00/US$ 18.90 


Atlas: Globar Resources for Persons with 
Intellectual Disabilities (Atlas-ID) 

2007, 108 pages [E] 

ISBN 978 92 4 156350 5 

CHF 30.00/US$ 27.00 | 

In developing countries: CHF 21.00/US$ 18.90 


Chemical Safety of Drinking-water 
Assessing priorities for risk management 

2007, xi + 142 pages [E] 

ISBN 978 92 4 154676 8 

CHF 40.00/US$ 36.00 

In developing countries: CHF 28.00/US$ 25.20 


International Classification of Functioning, 
Disability and Health 
Children and Youtb Version ICF-CY 


.2007, xxvii +322 pages [E] 


ISBN 978 92 4 154732 1 
CHF 50.00/US$ 45.00 
In developing countries: CHF 35.00/US$ 31.50 


WHO Child Growth Standards 


Head circumference-for-age, Arm circumference-for-age, Triceps 
skinfold-for-age and Subscapular skinfold-for-age. Methods and 
Development 


2007, 235 pages (E] 

ISBN 978 92 4 1547 185 

CHE 40.00/US$ 36.00 

In developing countries: CHF 28.00/US$ 25.20 


Publications 


WHO, WHO Press, 1211 Geneva 27, Switzerland 
Tel +41 22 791 32 64 - Fax +41 22 791 48 57 - Email: publications@who. int 
Website: http: //www.who.int/bookorders 
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الخلاصات العربية. 


السمات الباثولوجية السريرية للناميات الكبدية الشاذة فى الكبد 
المستأصل إبان الاغتراس ١‏ 





المقدمة: قد تكون الناميات الكبدية الشاذة استطباباً مبدئياً لاغتراس الكبد. كما Se‏ الكشف عن الأورام 
عرضيا في الكبد المستأصل. وقد قمنا باستقصاء السمات الباثولوجية السريرية للناميات الكبدية الشاذة فى 
الأكباد المستأصلة إبان الاغتراس. 


المرضى والطرق: تم تقييم جميع حالات الكبد المستأصل إبان الاغتراس ما بين العام ١١٠٠م‏ و۵١٠؟م‏ 
بالنسبة لوجود الناميات الشاذة وتم فحص السمات الباثولوجية السزيرية. 


النتائج: م التعرف على 10 نامية شاذة (,#10) في 4A‏ حالة اغتراس كبد. تراوحت أعمار المرضى بين ۵ و 
۳ سنة (المتوسط. 01 سنة). كان السبب الأولي للداء الكبدي هو فيروس التهاب الكبد (e)‏ في ١١‏ حالة, 
وفيروس التهاب الكبد (ب) في حالة واحدة. وتليف خفي المنشأ في حالة واحدة. ولياف كبدي ولادي فى حالة 
واحدة. كان ألفا — فيتوبروتين مرتفعاً في المصل بشكل ملحوظ في حالتين )0 ٤٠١‏ وحدة في اللتر). (CA ١‏ 
4-18 لم يكن مرتفعاً في أي من الحالات . شملت الأورام ورم سرطاني كبدي خلوي في ١"‏ حالة. ورم سرطاني 
صفراوي في حالة وحدة. وورم سرطاني كبدي خلوي وورم أرومي كبدي في حالة واحدة. تراوح حجم الأورام من 
٠,۵‏ إلى ۵ سم (المتوسط 4,اسم) وكانت متعددة البؤر في 0 حالات (ZPF)‏ كان ألفا — فيتوبروتين النسجي 
موجوداً في الحالات التي تكون مستويات المصل بها مرتفعة فقط. توفي مريضان بسبب فشل الطعم Lol‏ 


باقى المرضى فهم أحياء ولا يوجد دليل على الداء فى المتابعة متوسط Te‏ شهرا. 


الاستنتاج: تظهر الناميات الكبدية الشاذة في أكثر من £1۵ من حالات الكبد المغترس فى مستشفانا. 
ومكن الكشف TENES Lac‏ وهي غير متعلقة بارتفاع مستويات مصل LA‏ — فيتوبروتين عادة و 4-14(CA)‏ 
وهي عادة ما تكون متعددة البؤر ولكن صغيرة وتعتبر التوقعات المستقبلية بالشفاء جيدة لها. ارتفاع ألفا- 


فيتوبروتين في المصل نوعي لكنه ليس حساسا في الكشف عن الناميات الكبدية الشاذة. 
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PHA‏ ——— — س ست لد مس لم 


—————— A vee 


انتشار مقاومة المتصورة المنجلية للصف الأول من العقاقير المضادة 
للملاريا ودرجة المقاومة: دراسة فى الأنبوب من منطقة مستوطنة 
بالملاريا فى اليمن. 





المقدمة: كشفت دراسات غير منشورة لفعالية عقار مضاد للملاريا عن وجود مستويات منخفضة لمقاومة 
عقار "كلوروكين" في اليمن. وقد أجريت هذه الدراسة لتحديد الانتشار الحالي لمقاومة الدواء في المتصورة 
المنجلية للأدوية الرئيسية المضادة للملاريا في اليمن. 


المرضى والطرق: تم استخدام البروتوكول القياسي لمنظمة الصحة العالمية (WHO)‏ لاختيار المرضى وجمع 
عينات الدم وتقنية المزرعة وفحص شرائح الدم بعد المزرعة وتفسير النتائج. وقد تم استخدام الاختبار المجهرى 
في الأنبوب (MARK Ill)‏ لتقييم gic‏ معزولات المتصورة المنجلية. 


النتائج: انطبقت القرائن لكثافة طفيلية الدم فى 1١9‏ من المرضى المصابين ملاريا المتصورة المنجلية. وعند 
days‏ تخفيف الدواء, والتى تشير إلى المقاومة. أظهرت نسبة 7٤١‏ من منقسمات المتصورة المنجلية المعزولة 
مقاومتها لعقار "كلوروكين". ونسبة 12,5 مقاومتها لعقار "مفلوكين". بالإضافة. إلى أن قيم (ECo-)‏ 
و (ECa0)‏ في pall‏ والتى ثبطت طور نمو المنقسمة, كانت أعلى من المستوى العلاجي الطبيعي لعقار 


"oes e La"‏ ولم خدث أي مقاومة ضد عقار "كينين" أو prr‏ "أرتيميسينين" مع عدم حدوث نمو عند مستوى 


الاستنتاج: ca S]‏ دراساتنا حدوث مقاومة المتصورة المنجلية لعقار "كلوروكين" وزيادة بطيئة في هذه 
المقاومة. ومن المحتمل أن هذه المقاومة ستتزايد بشكل أكثر وتنتشر على كل بؤر الملاريا في اليمن. وقد تم 
اكتشاف معدل منخفض لقاومة المتصورة المنجلية لعقار "مفلوكين" في اليمن. والذي كان أقل من تلك التي تم 
الإبلاغ عنها في أفريقيا وجنوب شرق آسيا. 
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الخلاصات العربية. 


كثافة العظم المعدنية لدى الأطفال المصابين بالذأب الحمامى المتعمم 
والالتهاب المفصلى الرثيانى الشبابى 


المقدمة: على الرغم من تزايد الاهتمام في استقلاب العظم لدى مرضى الاضطرابات الرثوية إلا أنه لا يتوفر 
سوى القليل من البيانات عن كثافة العظم المعدنية (كعم) لدى الأطفال المصابين باضطرابات رثوية وعلاقتها 
بالمتغيرات ذات العلاقة بالمرض. حددنا كعم لدى الأطفال الإيرانيين المصابين بذأب حمامى متعمم والتهاب 
مفصلي ils,‏ شبابي لتقييم العلاقة بين المتغيرات ذات العلاقة بالمرض وكعم. 

المرضى والطرق: أجربت دراسة عرضية المقطع بين عامي ۲۰۰۱ و7١٠٠‏ على عشرين مريضا IT)‏ فتاة. و۷ 
فتيان) مصابين بالذأب الحمامي المتعمم (العدد 10( والالتهاب المفصلى الرثيانى الشبابي (العدد 0( متوسط 
أعمارهم ۱۳,۱۰ +195,! سنة gao)‏ العمر (Anus ١7-1‏ يراجعون في عيادة أمراض digs,‏ للأطفال. بالإضافة 

إلى مجموعة ضابطة من الأصحاء Seane)‏ تمت المطابقة مع كل مريض من حيث العمر والجنس). تم قياس 
كعم (غم/سم]؟) لعنق عظم الفخذ (كعم-ع) والفقرات القطنية (كعم-ق) بطريقة قياس امتصاص الأشعة 
السينية مزدوجة الطاقة (DEXA)‏ تم استقصاء الترابط بين كعم وبين الجرعة التراكمية للستيرويدات, 
والجرعة اليومية للستيرويدات. ومدة المرض. ونشاط المرض. والطول. والوزن. والعمر. 


qe‏ كانت كعم لدى المرضى (كعم-ع=؟۷١+۵١,٠. V mó- eS‏ 1( أقل بدرجة مهمة ما هي لدى 
الأصحاء (كعم-ع-0,30+/!1,-. کعم سق (P, ٠,۲۰۰۸۸‏ كانت شدة انخفاض كعم أكثر وضوحا في. 
الفقرات القطنية ما هي فى عنق الفخذ (P, f)‏ . لم يكن هناك ارتباط مستمر بين i‏ من المتغيرات 
وانخفاض 2S‏ 


الاستنتاج: كانت كعم أقل بدرجة مهمة لدى المرضى بالمقارنة مع الأصحاء. كان انخفاض كعم أكثر 
وضوحا في الفقرات القطنية (العظم الإسفنجي). وعلى الرغم من أنه بدا أن للجرعة التراكمية للستيرويدات 
ومدة المرض تأثير على كعم إلا أنه لم يكن لأى منهما ترابط مستقل مع كعم. 
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منبئات انقطاع النفس النومي لدى الشخيرين 





المقدمة: الشخير مشكلة مألوفة تعرض صاحبها بدرجة كبيرة للإصابة بانقطاع التفس النومي. أجرينا 
دراسة على دور عوامل الخطورة للإصابة بانقطاع النفس النومي لدى الشخيرين وذلك بإجراء تخطيط متعدد 
أثناء النوم خلال ليلة ALLS‏ | 


المرضى والطرق: أعددنا استبيانا للمرضى الذين تمت إحالتهم لإجراء تصوير النوم المتعدد خلال الفترة من 
شهر إبريل eret‏ وشهر مارس ۵م 


النتائج: تم التعرف على ۱۹۱ شخيّراً (ZA)‏ بعد ۲۲۷ تخطيط متعدد للنوم. كان متوسط أعمارهم ۶۸4۹,۸ 
Loke‏ وتراوحت الأعمار بين Lole ۷١-۲١‏ نسبة VAO‏ من الذكور. تم خديد انقطاع النفس النومي بقيمة منسب 
اضطراب التنفس أكثر من ۵ مرات في الساعة وهو ما وجدناه في ١11‏ مريضا )13( في الذكور أصيب INEM‏ 
منهم بانقطاع النفس النومي مع متوسط اضطراب تنفسي 41,0451 مرة فى الساعة مقابل ZPA‏ من النساء 
gual‏ بانقطاع النفس أثناء النوم مع متوسط اضطراب تنفسي 9+11,2؟ مرة في الساعة (0,001) ووفقا 
لمقياس (Epworth)‏ فكان متوسط انقطاع النفس أعلى في المجموعة الانسدادية (260..01) وكان محيط 
العنق أكبر (260,01) مع زيادة متوسط العمر (P0)‏ وزيادة في مناسب انقطاع النفس (P,e)‏ ولكن دوتما 
اختناق (P= ۰,۰۹٦(‏ إن الزيادة في منسب كتلة الجسم كانت مرتبطة فقط بالنساء )٠,٠۵(‏ ولم تكن في 
الدراسة كلها (Pa+,0-V)‏ . أظهر التحليل متعدد التباين تبعا لمقياس (Epworth)‏ للنوم, للرجال. أن انقطاع 
النفس كان مرتبطا بالنوم, مع ضبط عوامل البدانة. محيط العنق الكبير, العمر وتاريخ الاختناق. 


الاستنتاج: كانت المنبئات الهامة لانقطاع النفس ogi!‏ هي إجراء التخطيط المتعدد للشخيرين أثناء 
النوم. لفئة الرجال, الذين عانوا من انقطاع النفس باستخدام مقياس (Epworth)‏ ولكن يجب أخذ العوامل 
الأخرى بعين الاعتبار لدى إحالة الشخيري لإجراء التخطيط المتعدد أثناء النوم. بالنسبة للرجال. فإن البدانة في 


دراستنا للمرضى لم تساهم فى مخاطر الإصابة بانقطاع النفس الانسدادي النومى. 
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الخلاصات العربية_ 


مقارنة بين التصوير taal)‏ بالحاسوب بانبعاث الفوتون الفردى المواقت. 
وتخطيط صدى القلب والتصوير القلبي بالرنين المغناطيسى لتقييم 
مقذوف البطين الأيسر الجزئى والأحجام 





المقدمهةه: يمكن خديد كل من مقذوف البطين الأيسر الجزئي وحجم نهاية الانبساط وحجم نهاية الانقباض بطرق 
غير باضعة بواسطة تخطيط صدى القلب ثنائي الأبعاد. والتصوير المقطعي بالحاسوب بانبعاث الفوتون الفردي المواقت, 
والتصوير القلبي بالرنين المغناطيسي. وقد وضعت هذه الدراسة Gags‏ خليل التوافق بين قيم مقذوف البطين الايسر 
الجزئي وحجم نهاية الانبساط وحجم نهاية الانقباض المستنتج من خلال تخطيط صدى القلب, والتصوير المقطعي 
بالحاسوب بانبعاث الفوتون الفردي المواقت, والتصوير القلبي بالرنين المغناطيسي . 


المرضى والطرق: أجري تخطيط صدى القلب. والتصوير المقطعى IW EIE‏ بانبعاث الفوتون الفردي المواقت. والتصوير 
القلبي بالرنين المغناطيسي على فئة مؤلفة من ؟١‏ مريضا مشتبها في إصابتهم مرض شرياني إكليلي. تم حساب قيم 
مقذوف البطين الأيسر الجزئى وحجم نهاية الانبساط وحجم نهاية الانقباض. 


النتاسج: بلغ متوسط مقذوف البطين الأيسر الجزئى المقاس بواسطة التصوير المقطعى بالحاسوب بانبعاث الفوتون 
الفردي المواقت. وتخطيط صدى القلب, والتصوير القلبي بالرنين المغناطيسي AVON DON ± 11,٤ 008 ± VA‏ 

+ 41,5 على التوالي. بلغ متوسط حجم نهاية الانبساط المقاس بواسطة التصوير المقطعي بالحاسوب بانبعاث الفوتون 
الفردي المواقت. وتخطيط صدى القلب. والتصوير القلبي بالرنين المغناطيسي ٤٣,٤‏ ملم ± f‏ ,15 25,5 ملم ± 50,4 ,١‏ 
ملم + 41.1.على التوالي. بلغ متوسط حجم نهاية الانقباض المقاس بواسطة التصوير المقطعي بالحاسوب 
بانبعاث الفوتون الفردي المواقت. وتخطيط صدى القلب. والتصوير القلبي بالرنين المغناطيسي Tí‏ ملم + OLT‏ ۳۷1 
ملم ± 044 TUA‏ ملم + 21,8 على التوالي. أظهرت نتائج خليل التراجع الخطي ترابطاً جيداً جداً بين قيم مقذوف 
البطين الأيسر الجزئي وحجم نهاية الانقباض المقاس بواسطة التصوير المقطعي بالحاسوب بانبعاث الفوتون الفردي 
المواقت. وتخطيط صدى القلب. والتصوير القلبي بالرنين المغناطيسي fa 4), F2-,47, =y for LVEF & re: AV)‏ 
(F=), =۰, for 2١‏ تبين Lad‏ وجود ترابطا جيداً بين قيم مقذوف البطين الأيسر الجزئي وحجم 

نهاية الانبساط المقاس بواسطة التصوير المقطعي بالحاسوب بانبعاث الفوتون الفردي المواقت, وتخطيط صدى القلب, 
والتصوير القلبي بالرنين المغناطيسي )3 (P= ۰,۷١, ۲۰,1۸, Tes VY Pss‏ كان التوافق بين هذه التقنيات في قيم مقذوف 
البطين الأيسر الجزئي كان Lad fase‏ ولكن ليس في قيم البطين الأيسر وفقاً لمخطط بلاند- الترمان. 


الاستنتاج: أظهرت الدراسة تربطاً عاماً جيداً بين قيم المقذوف الجزئي للبطين الأيسر وحجم نهاية الانبساط 
وحجم نهاية الانقباض المستقاة من التصوير المقطعى بالحاسوب بانبعاث الفوتون الفردي المواقت. وتخطيط صدى 
القلب. والتصوير القلبي بالرنين المغناطيسي. بمكن استخدام نتيجة المقذوف الجزئي للبطين الأيسر المستقاة من أي من 
الفحوص الثلاثة تبادليا. مع الحذر عند مقارنة القيم الخاصة بأحجام البطين الأيسر. 
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دور فيتامين ه فى الوقاية من السرطان: خليل شامل للدراسات 
الضبوطة العشوائية 





المقدمة: أجرينا خليلا شاملا للدراسات المضبوطة العشوائية لتقييم دور فيتامين ه في الوقاية من 
السرطان لدى البالغين. 


٠‏ الطرق: شمل هذا التحليل الدراسات المضبوطة العشوائية التى تمت فيها مقارنة نتائج تناول فيتامين هھ 
كمكمل غذائي لوحده أو مع مكملات أخرى. مع مجموعة ضابطة. كانت المآلات الرئيسية هي إجمالي الوفاة, 
الوفاة بالسرطان. إجمالى الإصابة بالسرطان. الإصابة بسرطانات الرئة والمعدة والمرئ والبنكرياس والبروستاتة 
والثدي والدرقية. تمت مراجعة جميع الدراسات التي تم التعرف عليها من قبل مراجعين اثنين بصفة مستقلة 
لتحديد ما إذا كانت الدراسة سيتم إدراجها في التحليل أم لا. تم تقييم نوعية جميع الدراسات المشمولة 
بالتحليل بصفة مستقلة من قبل مراجعين اثنين. 


النتائج: استوفت ١١‏ دراسة (ضمت ما مجموعه ١17١50‏ مشاركا) معايير الإدراج. لم تكن هناك فروق 
dogo‏ إحصائيا من حيث إجمالي الوفاة (الخطورة النسبية AA‏ مدى الثقة-90/ .)١,٠١-٠,۹1‏ والإصابة 
بالسرطان (نسبة الاحتمالية AV‏ م ث-46⁄ 0,1-1( والوفاة بالسرطان (نسبة الأرجحية .٠٠١‏ م -440 
7,1 ,)0( بين المجموعات المختلفة من المرضى المشمولين في هذا التحليل. صاحب فيتامين ه انخفاض مهم 
فى الإصابة بسرطان البروستاتة (الخطورة النسبية .٠,۸۵‏ م ث-0ة/ ٠,41-٠,۷۳‏ . عدد من احتاج للعلاج (O++‏ 


ولكنه لم يخفض الإصابة بأي نوع آخر من السرطان. 


الاستنتاج: لم يصاحب تناول فيتامين ه كمكمل غذائي انخفاض فس إجمالي الوفاة أو الإصابة بالسرطان 
أو الوفاة بالسرطان. ولكن صاحبه انخفاض مهم إحصائيا فى الإصابة بسرطان البروستاتة. dà‏ مكن 
استعمال فيتامين ه للوقاية من سرطان البروستاتة لدى الرجال الذين يكون احتمال إصابتهم به مرتفعا. 
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